DEVELOPMENT 












Copyright Provisions and Restrictions on Copying: 

This Ontario Ministry of the Environment work is protected by Crown copyright 
(unless otherwise indicated), which is held by the Queen’s Printer for Ontario. 

It may be reproduced for non-commercial purposes if credit is given and Crown 
copyright is acknowledged. 

It may not be reproduced, in all or in part, for any commercial purpose except 
under a licence from the Queen’s Printer for Ontario. 

For information on reproducing Government of Ontario works, please contact 
ServiceOntario Publications at copyright® Ontario. ca 



THE 



ONTARIO WATER RESOURCES 
COMMISSION 



Dr. J. A. Vance 
Chairman 



D. S. Caverly 
General Manager 



SYNOPTIC WATER RESOURCES SURVEY 
IN SOUTHERN ONTARIO 
1964-1965 



Prepared by the Division of Water Resources 



K. E. Symons 
Director 



D. N. Jeffs 
Assistant Director 



B. A. Singh 
Supervisor 

Hydrologic Data Branch 



I 



ONTARIO WATER RESOURCES COMMISSION 



J. A. VANCE. LL.D. 
CHAIRMAN 

J. H. H. ROOT, M.P.P. 
VICE-CHAIRMAN 



801 BAY STREET 
TORONTO 5 



D S, CAVERLY 

GENERAL MANAGER 

W, S MacDONNELL 

COMMISSION SECRETARY 



Dr. J. A. Vance, 

Chairman, 

Ontario Water Resources Commission, 
801 Bay Street, 

Toronto 5, Ontario. 

Dear Sir: 



Submitted herewith is a report entitled "Synoptic Water 
Resources Survey in Southern Ontario, 1964-1965. " 

The survey was conducted in order to augment hydro- 
logic data and investigate similarities of streamflow among local 
drainage basins in Southern Ontario. 



The work was carried out by personnel of the Division 
of Water Resources and was supported financially by the Agricultural 
Rehabilitation and Development administrations of the Federal and 
Provincial governments as ARDA project No. 6008. 



Yours sincerely,! 

^ / i / 



-Aa! 7 A 
... U A .A 

D. S. Caverly, 
General Manager. 




Ontario Water Resources Commission, 
Toronto, May 1967. 



II 




CONTENTS 



Page 



Letter of Transmittal II 

Chapter I Introduction 1 
Chapter II General Conclusions and Recommendations 13 
Chapter III Bear Creek Area 23 
Chapter IV Big Otter Creek Area 33 
Chapter V Lynn River Area 53 
Chapter VI Twenty Mile Creek Area 71 
Chapter VII Bronte Creek Area 85 
Chapter VIII Holland River Area 107 
Chapter IX Coldwater River Area 121 
Chapter X Ganaraska River Area 135 
Chapter XI South Nation River Area 151 



Maps 

Plate 1 Index Map of Survey Areas 

2 Bear Creek Area 

(Bear Creek, Black Creek, Brown Creek) 

3 Big Otter Creek Area 

(Catfish Creek, Big Otter Creek, South 
Otter Creek) 

4 Lynn River Area 

(Young Creek, Lynn River, Black Creek, 
Nanticoke Creek) 

5 Twenty Mile Creek Area 

(Welland River, Twenty Mile Creek, Forty Mile 
Creek) 

6 Bronte Creek Area 

(Bronte Creek, Oakville Creek, Grindstone) 

7 Holland River Area 

(Schomberg River, Holland River, Black River) 

8 Coldwater River Area 

(Sturgeon River, Coldwater River, North River) 

9 Ganaraska River Area 

(Graham Creek, Ganaraska River, Gage Creek, 
Cobourg Brook) 

10 South Nation River Area 
(Upper South Nation River) 

11 South Nation River Area 
(Castor River) 

12 South Nation River Area 
(Scotch River) 



Appendix A 


References 


167 


Appendix B 


Symbols and Abbreviations 


171 



III 




Chapter I 
INTRODUCTION 

Page 

1.1. PURPOSE 3 

1. 2. OBJECTIVES 3 

1.3. BASIN SELECTION ^ 

1.4. SCOPE ^ 

1.4.1. Geomorphology 5 

1. 4. 1.1. Topography 5 

1. 4. 1.2. Geology 5 

1.4.2. Hydrologic Data 6 

1.4. 2.1. Precipitation and Temperature 6 

1. 4. 2. 2. Ground Water Levels 6 

1.4. 2.3. Streamflow 6 

1. 4. 2. 4. Tributary Designation 7 

1.4.3. Hydrogeologic Relations 7 

1. 4. 3.1. Geomorphologic Influence on Baseflow 7 

1. 4. 3. 2. Logging of Subsurface Materials 9 

1. 4. 3. 3. Interpretation of Data 10 

1.5. ACKNOWLEDGEMENTS 1 2 



1 




Chapter I 



INTRODUCTION 



1. 1. PURPOSE 

Increasing water use and new demands for water have 
led to a growing awareness of the need for better management of 
our water resources. Planning for the sound and efficient 
utilization of water requires basic hydrologic information 
obtained either by the direct measurement or calculation of 
the supply of water available in the watercourses of a drain- 
age basin. 

Most streamflow gauging stations in Ontario had 
been established on the larger streams for studies related to 
hydro-electric potential or flood protection. Reliable hydro- 
logic data are lacking for many of the smaller rivers and creeks 
in Ontario. In order to evaluate better the water resources 
potential and the need for further data, an intensified program 
of surface-water and ground-water investigations was proposed 
by the Ontario Water Resources Commission in 1963 with emphasis 
to be placed on water supplies that are available for 
agricultural use. The Commission requested and received 
support from the Argicultural Rehabilitation and Development 
Branch of the Department of Agriculture, Ontario, for the 
development of a synoptic survey program in representative 
drainage basins throughout southern Ontario to augment hydro- 
logic data and to obtain a quick and generalized picture of the 
water resources potential of agricultural areas in southern 
Ontario. 

1.2. OBJECTIVES 

The study was undertaken to collect basic hydrologic 
data which could be used to develop methods and techniques for 
making rapid preliminary estimates of supplies. 

The general objectives were: 

1) To collect data on river discharge and ground-water 
levels, and their variations with location and time. 

2) To establish a means of estimating streamflow, by 
calculation, for any point on a watercourse in a basin 
and assessing the reliability of the estimate. 

3) To establish a basis for hydrologic correlation between 

a main drainage basin and nearby basins so that an effect- 
ive network of hydrometric stations can be developed through 
the establishment of a minimum number of permanent stations, 
and to determine locations for additional permanent stations. 

4) To gain a knowledge of the extent to which the flow in 
streams is maintained by ground-water discharge. 

5) To develop criteria for continued studies in areas where 
flow characteristics are complex. 
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1.3. BASIN SELECTION 

Nine major drainage basins were selected in 
southern Ontario to represent most of the typical georaorpho- 
logic regions and agricultural areas. The geographic loca- 
tions and the need for streaniflow information were factors 
considered in their selection. Two or more nearby drainage 
basins, usually with different degrees of instrumentation, 
were selected as "satellite” basins to study correlations 
of hydrologic and geomorphologic factors in the group. The 
combination of the main and nearby drainage basins is 
termed an area in this report„ The locations of the areas 
studied are shown on plate 1, "Index Map of Survey Areas". 

The areas studied are: 

1. Bear Creek Area 

2. Big Otter Creek Area 

3. Lynn River Area 

4. Twenty Mile Creek Area 

5. Bronte Creek Area 

6. Holland River Area 

7. Coldwater River Area 

8. Ganaraska River Area 

9. South Nation River Area 

Each area is discussed in a separate chapter. 



1.4. SCOPE 

The objectives of the survey could only be fully 
realized through an understanding of the various factors 
that influence the hydrologic cycle in each drainage basin. 

Some of the more important factors that affect the hydrologic 
cycle are climate, geomorphology and land use. Each of these 
factors can be subdivided into a number of smaller elements 
that are interrelated with each other in a complex manner. It 
was not possible in this study to examine in detail each of 
the factors. The information collected and analyzed was 
limited to the more important factors which were grouped under 
two main headings: 

1) Geomorphology - topographic and geologic 

characteristics . 

2) Hydrologic Data - precipitation, ground-water 

levels and streamflow. 

It is not only difficult to separate out and recognize the 
individual effects of each element but in some cases it is 
impossible to do this. 

This report deals with data collected during the 
period June, 1964 to March, 1965. Additional field work will 
be done in selected basins where the analysis of data indicates 
that the objectives of the survey may be met through further 
work. More comprehensive reports are planned when these 
additional data become available. 
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1.4.1. Geomorphology 



I. 4. 1,1. Topography 

The topographic characteristics, such as the area, 
shape, elevation, slope and drainage network of a basin 
influence runoff. The relations between streamflow and 
topographic characteristics of a basin can be readily 
observed, but the expression of them in quantitative terms 
is a major problem as they are not simply related and cannot 
be simply described. 

The topographic characteristics compiled in this 
report have been obtained from the contoured map sheets of 
the National Topographic Series, The Physiography of 
Southern Ontario by L. J. Chapman & D. F. Putnam, and con- 
servation reports on various watersheds published by the 
Ontario Government. Two of the more important characteristics 
used quantitatively were determined from 1:50,000 scale 
topographic maps: 

1) Area of Basin - the area that lies within 

a drainage basin above a 
given hydrometric station 
on a stream. 

2) Stream Density - the ratio between a length 

of stream and the area 
draining to it. 



1. 4. 1 . 2. Geology 

The drainage characteristics of a basin are 
dependent in part upon the materials that constitute the 
basin. Both the bedrock and the surficial geology of the 
areas are described in this report. The information on bed- 
rock was compiled from the Geological Survey of Canada Map 
1062 A, Geological Map of Southwestern Ontario, Map 852 A, 

Ottawa - Cornwall, and the Palaeozoic geology reports of several 
areas in Southern Ontario published by the Department of Mines 
and Technical Surveys, Ottawa. The description of the sur- 
ficial geology was based on the Physiography of Southern 
Ontario by Chapman and Putnam and several other reports pub- 
lished by the Department of Mines and Technical Surveys, Ottawa, 
and the Ontario Department of Mines, A list of references is 
found at the end of the report. 
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I. A, 2, Hydrologic Data 

In this study the main, hydrologic data considered 
are precipitation, ground-water levels and streamflow. The 
measurements made by Commission personnel for this report were 
taken during the period June, 1964, to March, 1965, 

1. 4. 2.1. Precipitation and Temperature 

Precipitation is the source of supply of most sur- 
face and ground water; it is the basic element to be consid- 
ered in a water resources study. The amount of precipitation 
is an indication of potential water availability in an area. 

The precipitation and temperature data were taken 
from records supplied by the Meteorological Branch, Canada 
Department of Transport. The locations of the weather 
stations providing precipitation and temperature data used 
in this report are indicated on plate 1. Graphs of precipita- 
tion and of temperature were plotted for a long-term station 
within or near each study area. The graphs show the 30-year 
normals and the conditions during the study period. 

1. 4. 2. 2. Ground Water Levels 

A network of observation wells to measure the 
fluctuations of ground-water levels was set up near streams 
in each basin. These were existing wells in use and were set 
up with the co-operation of the owners. Most of the wells 
selected terminated in shallow aquifers. The water-level 
measurements were taken manually to the nearest hundredth of 
a foot with ground level as the datum. 

The locations of the wells are shown on the maps 
of each area, aiid water-level data are tabulated separately 
for each area. 

1. 4. 2. 3. Stream-Plow 

The measurement of streamflow is the most direct 
means of ascertaining the actual runoff of water from a basin. 

Streamflow data for gauging stations in the basins 
were taken from the Water Resources Papers, Water Resources 
Branch, Department of Northern Affairs and National Resources, (1) 
Canada. These records give the daily discharge as determined 
from water stage- discharge rating curves. Two main types of 
gauges are operated by the branch, an automatic recording 
gauge from which continuous water levels are obtained and a 
manual gauge from which the stage is read once or twice daily 
by an observer. Locations of the stations are shown on the 
plates for each area; information from the stations is 

(1) Now the Inland Waters Branch, Department of Energy, Mines 
and Resources. 
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summarized under the description of the drainage character- 
istics of the areas; and mean daily flows for days when 
periodic measurements were taken are plotted on the graphs 
of discharges and areas for many of the streams. 

In addition to the above records, instantaneous 
discharge measurements were taken by Commission staff during 
the survey at points along each stream. The points were 
selected to form a network in which measurements were taken 
at all major points of inflow from tributaries, and near 
most geologic contacts so that water lost or gained along 
each stretch of stream could be calculated. These measure- 
ments were taken using an Ott, Minor, current meter to 
measure the velocity of flow. The depths and widths of 
cross sections were measured to the nearest tenth of a foot. 
The locations of these stations are shown on the plates for 
each area, and streamflow data are tabulated separately for 
each area. 

1,4, 2,4. Tributary Designation 

All tributary streams within a basin on which 
periodic streamflow gauging stations were established were 
assigned successive letters of the alphabet from downstream 
to upstream. The designations appear in column 3 of the 
tables of surface geology and discharge at periodic stream- 
flow stations in the chapters for each area. Column 2 of 
the same tables Indicates the general locations where 
tributaries join larger streams in relation to the periodic 
streamflow stations. 

1,4,3. Hydrogeologic Relations 

I. 4, 3.1. Geomorphologic Influence on Baseflow 

The surface materials have been grouped into five 
classes in order to examine the effect of different geologic 
units on baseflow. The five classes are sand plains; ice- 
contact deposits; clay plains; till plains and moraines; 
and bedrock plains, escarpments or outcrops. The nature and 
basic hydraulic properties of these deposits are summarized 
below: 

Sand plains - sand with lesser amounts of silt and gravel, 
deposited by rivers, lakes and water flowing from ice 
fronts, and usually regarded as good sources for ground 
water with good storage and transmission characteristics; 
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however, in very fine sand the movement of water is 
slow and the contribution to baseflow is small. 

Ice-contact deposits - principally sand and gravel deposited 
by water and glacial action at ice fronts in kames and 
kame moraines. These have variable water- transmitting 
properties, but areas containing them will have 
generally a good flow of ground water. 

Till plains and moraines - a mixture of unstratified clay, 
silt, sand and gravel deposited by glaciers as ground 
and recessional moraines. Since the material which com- 
prises this class varies widely in composition, the class 
is not a reliable indicator of baseflow characteristics; 
however, it generally comprises poorly permeable material 
and is a poor source of ground water. 

Clay plains - clay and lesser amounts of silt deposited in 
lakes and seas. Although clay generally contains a 
great amount of water its water- retaining characteristic 
makes it a poor aquifer and movement of water through 
this medium is extremely slow. 

Bedrock plains, escarpments or outcrops - various types of 

Precambrian rocks and sedimentary rocks of Palaeozoic age 
exposed irregularly in areas of shallow overburden and 
escarpments. Where the bedrock is composed of porous 
and fractured limestones and dolomites it will hold and 
transmit water; where it is composed of Precambrian 
rock it will generally cause much of the precipitation 
to run off directly to streams except in areas of 
crystalline limestone or extensive or large fractures. 

In the analyses of streamflow measurements and 
surface geology, the materials of the sand plains and the 
ice-contact deposits have been grouped together as "sand and 
ice-contact deposits" to represent the more permeable materials 
which can generally be expected to maintain reasonable baseflow. 

The determination of the relations between baseflow 
and geology was affected by the following factors. Only 
the surface geology was considered when the geologic materials 
were divided into classes; there were few investigations in 
depth. In order to understand the effect of thicknesses of 
a particular material on its contribution to streamflow, two 
deposits classified as sand will be discussed. A thin layer 
of sand on an impervious layer such as clay will not permit 
deep percolation; any moisture that infiltrates will flow 
along the impervious interface to streams or be returned to 
the atmosphere by evapotranspiration. Under these conditions 
ground-water flow may virtually cease shortly after periods 
of recharge, providing very little baseflow. A thick deposit 
of sand will permit deep percolation and will hold large 
quantities of water which will be released over long periods 
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of time and provide substantial baseflow in a stream. In 
this survey, sands with such differing characteristics of 
thickness were placed in the same class although they may 
have had markedly different hydrogeologic characteristics. 

The physical characteristics of the material can also have 
a very large effect on its baseflow characteristics; however, 
physical characteristics were not examined in detail. The 
quantitative data collected cannot be related to these 
differences. 

I. 4. 3. 2. Logging of Subsurface Materials 

Although there was no general investigation of sub- 
surface materials throughout the areas, geophysical logging 
was undertkane locally to obtain some knowledge about the 
distribution of geologic materials at depth. A WIDCO logger 
which yielded a continuous, gamma-ray log was employed to 
measure the natural radio-activity of unconsolidated and 
consolidated deposits in 23 wells in seven of the areas. 

The gamma-ray logs were run with time constants ranging from 
1 to 16 and sensitivities from 0.0025 to 0.005 milliroentgen 
per inch. The log was recorded as the probe was raised from 
the bottom of the well to ground surface. The wells logged 
were those at which water-level measurements were made. 

To be fully useful the radio-activity log must be 
correlated with geologic, bore-hole logs for the area. Most 
of the wells were dug wells, and a geologic log was avail- 
able for only one well. For the other wells information 
from nearby wells for which water well records were avail- 
able was used as an aid in interpretation. 

Materials of low radio-activity are clean sands, 
sandstones, limestones, dolomites, gypsum, anhydrite, certain 
salts, lignite and coal; their radio-activity increases if 
they are clayey or shaly. Shales and clays have a higher 
radio-activity. 

The gamma-ray logging method was selected because 
of certain advantages; cased holes can be logged, this is a 
decided advantage as records exist for a large number of cased 
wells in the province; dry holes may be logged; repeats are 
easily undertaken in order to eliminate anomalies statistically. 
There are certain disadvantages associated with this method: 
in shallow wells readings may be affected by cosmic radiation; 
when water is encountered by the probe it is difficult to dis- 
tinguish the various materials immediately below the water 
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surface; sands intermixed with radioactive material can 
give misleading information; and different types of casings 
and well linings affect the intensity of the radiation 
differently. 

For the interpretation of the gamma-ray logs the 
following factors were considered: 

a) geologic logs of neighbouring wells, 

b) type of well lining or casing, 

c) the effect of cosmic radiation, 

d) the concentricity of the measuring probe in 
the well, 

e) time constant used, 

f) sensitivity used. 

Since the shape of the curve and the measured gamma- 
ray intensities are governed by many factors, the amplitudes 
of the curves are not the same in different wells even for 
the same stratigraphic units. Therefore, the log of each 
well had to be interpreted individually and no simple correla- 
tion could be made between wells on the basis of the gamma- 
ray curves. The results of the Individual measurements are 
discussed and the logs are shown separately for each area. 

I. 4.3.3. Factors Relating to Interpretation of Data 

The analyses conducted were not detailed because 
of the limited nature and quantity of the data collected. It 
was decided to pursue mainly those methods which appeared to 
be leading towards useful and meaningful results and to 
examine factors that would aid in improving further studies 
of a similar nature. 

Analyses relating ground-water levels with stream- 
flow measurements were not attempted because the collection 
of data was not synchronized sufficiently. 

Although periodic streamflow measuring stations 
x^?ere selected on the basis of hydrologic and geologic para- 
meters, access was of prime consideration in the final loca- 
tion of stations and they were generally at road crossings. 

Each streamflow station was used to divide the basin into 
sub-basins for which the areas and percentages of selected 
classes of geologic materials were calculated. 

Streamflow measurements were taken by summer students 
and were organized to follow a routine circuit. Whenever 
possible, all stations within a basin were measured on a single 
day at a time when the flow was assumed to be approaching 
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baseflow. However, in some cases, surface runoff to the 
stream was apparent when the basin was visited, and these 
higher flows have not been considered in the analyses relat- 
ing baseflow with geology. 

Many streams in Southern Ontario are subject to 
some degree of interference, the main causes being irriga- 
tion, water power generation and municipal use. Each of 
these has an effect on flow, and this effect is particularly 
noticeable when flow is low. Interference due to mill dams 
occurs mainly on a daily cycle with storage for 16 hours 
and operation for 8 hours. This type of regulation has a 
great effect on the streamflow pattern leading to surges in the 
normal flow. Dams built for maintaining streamflow also affect 
the flow pattern, tending to increase the flow above the normal 
baseflow level. Information on dams is listed in tables for 
each area. Irrigators along the streams divert water by pumping. 
The amounts taken for irrigation depend mainly on the prevailing 
climatic and soil conditions in an area and cause inconsistent 
variations of flow v/iiicr!, although apparent, cannot be separated 
readily from variations caused by natural conditions. 

Contact was made with dam operators and other water 
users to request the keeping of records, but no firm basis 
was established for this. The data obtained were insufficient 
to adjust the streamflow measurements for artificial inter- 
ference of flow. 

Graphs of stream discharge versus area were plotted 
and are produced in the section for each area. Also indicated 
in the figures are the station numbers and the percentages of 
sand and ice-contact materials. The plots of discharge versus 
area give a visual representation of the streamflow data from 
station to station but do not mean necessarily that a linear 
relation existed between successive stations. The slopes of 
various segments represent variations in the rates of flow. 

Graphs of percentages of sand and ice-contact deposits 
versus flow increments per square mile and versus flow 
increments per stream density were plotted for the main streams 
studied. It was expected that these graphs would have 
shown definite trends towards correlation between flow and 
geology, but the results were indefinite. Graphs of these 
types for streams in the Holland River Area are included in 
the chapter "General Conclusions and Recommendations" to serve 
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as examples. The graphs for the other areas are not included 
in the report but are on open file in the Division of Water 
Resources. 

The precipitation and temperature graphs are meant 
to provide a ready comparison of conditions during the study 
period against the long term averages. 

Individual conclusions and recommendations are 
reported for each area. The general conclusions and 
recommendations in chapter II appraise the merits of the 
methods employed and suggest methods of improving this type 
of survey. 
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Chapter II 



GENERAL CONCLUSIONS AND RECOMMENDATIONS 



II. 1. GENERAL CONCLUSIONS 

Although all the objectives of the synoptic survey 
were not met in the initial, one year study period, much 
new information was gathered and assembled on flow in many 
of the streams of the province, A number of factors that 
influenced the conduct of the survey are discussed below. 

The number of permanent streamflow gauging stations 
in all basins is relatively small and many of them have only 
been in operation for a short time. This made correlation 
of streamflow among stations difficult and definite relation- 
ships between the main and the satellite basins could not be 
established. The possibility of establishing correlations 
through continued synoptic- type studies was recognized for 
all or portions of the following areas: Big Otter Creek, 

Lynn River, Bronte Creek, Holland River, Coldwater River, 
Ganaraska River, and South Nation River. The possibilities 
are discussed in the sections dealing with the particular 
areas. 

The periodic discharge measurements were conducted 
during the low- flow period when interferences to streamflow 
due to irrigation withdrawals, mill operations and recrea- 
tional dam operations were often significant. These artifical 
interferences affected the natural flow of the streams and 
are important factors hindering the establishment of stream- 
flow correlations. In some cases the flows measured between 
stations did not indicate very great disturbances even in 
areas where withdrawals were known to occur. The effects of 
withdrawals and regulations appear to have had different 
relative importances in each area. 

The field season was intended to cover the baseflow 
period from June to September, but because summer precipitation 
was above normal in many of the areas it was extended to 
November. The measured streamflows were, in many cases, a 
combination of surface runoff and baseflow and in certain 
areas no measurements were undertaken during September because 
of the high precipitation. 

There was no detailed precipitation network to 
enable local storms to be studied. As a result, the analyses 
performed in attempting to relate the streamflow measurements 
in each of the areas between stations with the percentages of 
sand and ice-contact deposits were not successful. The 
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analyses in the Holland River Area will be used to illustrate 
the generally poor correlation that resulted. 

Plots of the flow increments per square mile against 
the percentages of sand and ice-contact deposits for each of the 
three basins of the Holland River Area are shown in figures 
II. 3. 1.1. to 11.3.1,4. The number beside each plotted point is 
the station number as shown on plate 7. Each graph represents 
the measurements made on a particular day or on successive days 
when all measurements were not completed on the same day. 

Although there is a general indication that the flow increment 
per square mile increases with the percentage increase in sand 
and ice-contact deposits, the scatter of the points is such that 
no overall relationship could be established that would allow 
accurate estimates to be made of the discharge to the streams 
along various reaches. Graphs were plotted for all areas with 
generally similar results but are not reproduced in the report. 
Figures II. 3. 2.1. to II. 3. 2. 4. are plots of the flow increments 
per stream density against the percentages of sand and ice-contact 
deposits which gave comparable results. It is felt that both 
approaches have some merit and may produce more satisfactory 
relationships if more detailed information is available on the 
factors affecting the measured streamflow, such as the thick- 
nesses of the surface materials, the hydraulic gradients of 
ground water, the variations in rainfall within the areas, and 
the withdrawal and release of surface water. 

Unit streamflow measurements of all the farthest 
downstream stations in each basin are listed in table II. 2. 1.1. 
and shown in figure II. 3. 3.1. The stations are identified on 
the right-hand side of the graph with the station numbers shown 
on plates 2 to 12. The plot of flow per square mile against 
percentage of sand and ice-contact deposits shows a definite 
trend of increasing unit flow with increased percentage of sand 
and ice-contact deposits generally from less than 0.1 cfs per 
square mile in areas with no sand and ice-contact deposits to 
about 0,6 cfs per square mile in areas covered entirely with 
sand and ice-contact deposits. There is, however, a large 
scatter of points. 

Flows per mile of stream in relation to percentage 
of sand and ice-contact deposits are listed in table II. 2. 1.2. 
and shown in figure 11,3.4.1. The graph shows a similar trend 
of increasing flow per mile of stream with increasing percentage 
of sand and ice-contact deposits. The scatter of points is not 
quite as great as for the plot of streamflow per square mile. 

Generally the areas with the greater extents of per- 
meable materials had greater baseflows than the areas with lesser 
permeable materials. 
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Although the surface drainage boundaries of the 
areas were defined from topographic maps, there was no effort 
to establish whether or not the ground-water divides 
coincided with them. The water level measurements in the 
observation wells which are recorded in the tables in each 
section were not cynchronized with the streamflow measure- 
ments and are of limited use in relating ground-water flucuta- 
tions to baseflow. This was an unfortunate consequence of 
staffing difficulties. 

The gamma-ray logger which was used for identifying 
subsurface materials showed potential as a useful tool. The 
charts produced by the logger give relative values which have 
to be related to good, known logs to permit accurate inter- 
pretations, but in many areas these were lacking. 

Although more detailed work requires to be done 
to meet all the objectives of the synoptic survey, a 
generalized picture of the areas studied was obtained, and 
this type of survey was demonstrated to be very useful as an 
aid in the planning of hydrometric networks. 
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Table II. 2. 1.1. 

Flow Increment per Square Mile for Farthest Downstream Station in Each Basin 



Dr a 1 n<ni^e 
;i .s i 11 


Farthest 

Downstream 

Station 


Area Drained 
sq, mi . 


Percentage of Area 
Covered by Sand & Ice- 
contact Deposits 


Da te 


and Flow 
cl's/ 


per Square 
s f] . ni i . 


Mile 


Brown Creek 


BR-1 


50. 9 


Nil 




June 10 
0.006 


Aug. 3 
0.004 


S e r> t . 8 
0. 028 


Nov. 1 
0.008 


Black Creek 


BL-1 


115.3 


Nil 




June 11 

0.093 


Aug , 4 
0. 000 


Sept. 10 
0, 000 


Nov. 2 
0. 000 


Twenty-Mile Creek 


TW-1 


119.1 


Nil 




June 2 
0.018 


Jul. 21 
0.004 


Sep t. 14 
0.143 


Nov. 2 
0,004 


Welland River 


W-l 


71.6 


Nil 




June 3 


Jul. 21 


Sept, 14 
0 112 


Nov. 24 


Forty-Mile Creek 


FO-1 


22.1 


Nil 




June 3 
0.050 


Jul. 21 
0.005 


Sept. 14 
0.023 


Nov, 24 
0. 018 


Bear Creek 


B-l 


220. 


3 




June 11 


Aug. 5 


Sep c . 9 


Nov . 1 9 
0,011 


Oakville Creek 


0-6B 


137.3 


9 




May 20 


Jul. 10 
0.080 


Aug. 21 
0. 080 


Oct. 28 
0. 175 


Bronte Creek 


BR-26 


115.5 


18 




May 21 
0.364 


Jul. 10 
0.087 


Aug. 20 
0. 138 


Oct. 27 
0. 216 


Schoinberg 


SC-1 


18. 2 


20 




June 9 
0.071 


Jul. 24 
0.055 


Sept. 1 
0.110 


Occ. 29 
0.126 


Black Creek 


BL-2 


28.0 


25 




May 1 3 

0.314 


Jul. 8 
<0.0037 


Aug. 19 
0.011 


Oc C . 1 3 

<n. 0037 


Scotch River 


S-1 


104.9 


25 




Jul. 26 
0.026 


Aug. 5 
0. 028 


Sept. 10 
0,055 


Nov, 10 
0.061 


Gage Creek 


G-1 


16.9 


30 




May 8 
0.278 


June 26 
0.112 


Aug, 4 
0. 201 


Oc C . 5 
0.106 


Castor River 


C-1 


163.3 


31 




Jul. 24 
0.030 


Aug. 5 
0.020 


Sept, 10 
0.028 


Nov. 11 
0.027 


Catfish Creek 


CF-19 


137.8 


31 




May 27 


Jul. 15 
0. 152 


Aug. 25 


Oc c . 1 9 
0. 1 16 


North River 


NO-1 


89. 5 


32 




June 17 
0. 179 


Jul. 29 
0. 145 


Sept, 3 
0.145 


Nov, 4 

0. 109 


Holland River 


H-22 


66.3 


35 




June 8 
0.211 


Jul. 23 
0.124 


Aug, 31 
0. 272 


Oct. 30 
0.226 


Graham Creek 


GR-1 


30. 


37 




May 8 
0.367 


Jun . 26 
0.123 


Aug. 1 3 
0. 247 


Occ. 5 
0.127 


Coldwater River 


C-l 


64.8 


40 




Jun. 18 
0.432 


Jul. 30 
0.416 


Sepc. 2 
0. 478 


Nov. 4 
0. 571 


Black River 


BL-11 


44.4 


40 




Jun, 9 
0.135 


Jul. 27 
0.063 


Sept. 1 
0. 178 


Occ. 30 
0. 135 


Nantlcoke Creek 


N-1 


70. 


40 




May 14 
0.586 


Jul. 6 
0. 050 


Aug. 7 
0. 097 


Occ. 13 
0. 106 


South Nation River 


SN-1 


138.7 


47 




Jun. 29 
<0. 0007 


Jvi 1 . 6 
0.U014 


Sept. 1 
0. 0007 


Nov. 1 1 
<0. 000 7 


Big Otter Creek 


BO- 36 


249. 2 


52 




May 26 
0.422 


Jul. 16 
0. 381 


Aug. 26 


Occ. 20 
0.313 


Cobourg Brook 


CO-10 


47.9 


54 




May 7 
0. 564 


Jun. 25 
0. 417 


Aug. 10 
0. 396 


Oct. 7 
U, 522 


Gr i nda tone Creek 


GRI-58 


31.2 


62 




May 21 
0.292 


Jul. 10 


Aug. 21 
0.301 


OcC. 28 
0.163 


Ganaraska River 


GA-13 


98. 6 


69 




May 6 


Jun. 30 
0.467 


Aug. 11 
0. 386 


Uc t . 6 
0. 487 


Lynn River 


L-13 


59.6 


95 




May 12 
1.090 


Jul. 7 
0. 504 


Aug. 18 
0. 587 


Oct. 14 
0. 587 


Young Creek 


Y-6 


24.7 


98 




May 15 
1.377 


Jul. 7 
0. 648 


Aug. 18 
0.0723 


Oc c . 1 5 
0.723 


Sturgeon River 


ST-1 


37.8 


53 




Jun. 18 
0.528 


Jul. 30 
0.528 


Sep t . 2 
0. 661 


N cj v . 4 
U. 608 


South Otter Creek 


SO- IB 


37.9 


100 




May 27 
0.634 


Jul, 15 
0. 501 


Aug. 26 
0. 976 


Oct. 20 
0.528 
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Table II. 2. 1. 2, 



Flow Increment per Lenp.th of Stream for Farthest Downstream Station In Each Basin 



Farthest Percentage of Area 



Drainage 
Bas in 


Downs tream 
S tation 


Area Drained 
sq. mi. 


Covered by Sand 
contact Deposits 


Ice- Date 


and Flow 
cfs/ 


per Square 
sq. ini . 


Mile 










Jun. 10 


Aug. 3 


Sept. B 


Nov. 1 


Brown Creek 


BR-l 


50.9 


Nil 


0. 0027 


0. 0018 


0. 0128 


0. 0037 










Jun. 11 


Aug. U 


Sep t. 10 


Nov. 2 


Black Creek 


BL-1 


115.3 


Nil 


0.0655 


0. 0000 


0.0000 


0. 0000 










Jun. 2 


Jul. 21 


Sept. 16 


Nov. 2 


Twenty-Mile Creek 


TW-1 


119. 1 


Nil 


0. Oil 


0. 002 


0. 081 


0. 002 










Jun. 3 


Jul. 21 


Sept. 16 


Nov, 26 


Welland River 


W-1 


71. A 


Nil 


-- 


0.039 


0,039 


-- 










Jun. 3 


Jul. 21 


Sep t . 16 


Nov. 26 


Forty-Mile Creek 


FO-1 


22.1 


Nil 


0.035 


0. 003 


0. 016 


0,013 










Jun . 1 1 


Aug. 5 


Sept, 9 


Nov, 19 


Bear Creek 


B-1 


220. 


3 


-- 




-- 


0. 0(J66 










May 20 


Jul. 10 


Aug. 21 


Oct, 28 


Oakville Creek 


0-6B 


137.3 


9 


-_ 


0.037 


0. 037 


0, 080 










May 21 


Jul. 10 


Aug. 20 


Oct. 27 


Bronte Creek 


BR-26 


115.5 


18 


0. 186 


0.066 


0. 071 


0. Ill 










Jun . 9 


Jul. 26 


Sep t , 1 


Oct. 29 


Schomberg 


SC-1 


18. 2 


20 


0. 037 


0.029 


0,057 


0. 066 










May 13 


Jul. 8 


Aug. 19 


Oc t . 1 3 


Black Creek 


BL-2 


28.0 


25 


0.086 


CO. 0009 


0. 0029 


<0. 0009 










Jul. 26 


Aug. 5 


Sep 1 . 10 


Nov. 10 


Scotch River 


S-1 


106.9 


25 


0.015 


0. 017 


0. 033 


0. 037 










May 8 


Jvm. 26 


Aug. 6 


Oct, 5 


Gage Creek 


G-1 


16.9 


30 


0.215 


0.087 


0. 155 


0. 082 










Jul. 26 


Aug. 5 


Sept, 10 


Nov. 1 1 


Castor River 


C-1 


163.3 


31 


0.021 


0. 016 


0.020 


0. 019 










May 27 


Jul. 15 


Aug, 25 


Oct, 19 


Catfish Creek 


CF-19 


137.8 


31 


-- 


0. 0960 


-- 


0, 06 02 


North River 


NO-1 


89.5 


32 


Jun. 1 7 
0.120 


Jul. 29 
0. 097 


Sept. 3 
0. 097 


Nov. 6 
0.073 


Holland River 








Jun. 8 


Jul. 23 


Aug. 31 


Oc t . 30 


H-22 


66.3 


35 


0, 120 


0. 070 


0, 156 


0.128 


Graham Creek 


GR-1 


30. 


37 


May 8 
0.196 


Jun. 26 
0.065 


Aug. 13 
0.131 


Oc t. 5 
0.067 


Coldwater River 


C-1 


66.8 


60 


Jun . 18 
0. 281 


Jul. 30 
U. 272 


Sept , 2 
0. 311 


Nov , 6 
0.371 


Black River 


BL-11 


66.6 


60 


Jun. 9 
0.089 


Jul. 27 
0. 062 


Sep t . 1 
0.117 


Oct. 30 
0. 089 


Nanticoke Creek 


N-1 


70. 


60 


May 16 
0.288 


Jul. 6 
0.025 


Aug. 7 
0.068 


Oct. 13 
0. 052 


South Nation River 


SN-1 


138. 7 


67 


Jun. 29 
< 0. 0006 


Jul, 6 
0. 0012 


Se[)t. 1 
0. 0006 


Nov. 11 
< 0. 0006 


Big Otter Creek 








May 26 


Ju 1 , 1 6 


Aug. 26 


Oc t , 20 


BO- 36 


269. 2 


52 


0. 2/70 


0. 2507 




0. 2057 


Cobourg Brook 


CO-10 


67.9 


56 


May 7 
0. 392 


Ji.m. 25 
0. 290 


Aug. 10 
0. 276 


Oct. 7 
0.363 


Grindstone Creek 


GRI-5B 


31. 2 


62 


May 21 
0.170 


Jul. 10 


Aug. 21 
0. 301 


Oct. 28 
0,166 


Canaraska River 


GA-13 


98.6 


69 


May 6 


Jun. 30 
0. 337 


Aug. 11 
0.278 


Oc t. 6 
0.352 


Lynn River 


L-13 






May 12 


Jul. 7 


Aug, 1 8 


Oc t . 16 


59.6 


95 


0. 583 


U. 269 


0.3135 


0.3135 


Young Creek 


Y-6 


26.7 


98 


May 15 
0. 831 


Jul. 7 
0. 391 


Aug. 18 
0. 660 


Oc t . 1 5 
0. 660 


Sturgeon River 


ST-1 


37.8 


53 


Jun. 18 
0. 371 


Jul. 30 
0. 371 


8ep t . 2 
0, 666 


Nov. 6 
0. 627 


South Otter Creek 


SO- IB 


37.9 


100 


May 27 
0. 5100 


Jul. 15 
0. 6060 


Aug. 26 
0. 7870 


Oct. 20 
0.6250 
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II. 4. GENERAL RECOMMENDATIONS 

Based on the experience gained during the first 
year of the survey the following general recommendations are 
made as a guide for future work of a similar nature. 

1) More detailed geologic investigations are necessary 
to define more accurately positions and thicknesses 
of various surficial deposits. 

2) The observation well network should be re-examined 

in the light of the data collected and the usefulness 
of each well assessed. Some new wells should be 
added to aid in relating ground-water fluctuations 
and streamflow. 

3) Measurement of water-levels in the obseirvation wells 
and of streamflows should be synchronized so that 
relationships may be established more readily. Obser- 
vation-well measurements should be conducted over an 
extended period. 

4) Information should be gathered on hydraulic gradients 
of ground water. 

5) A network of precipitation stations should be estab- 
lished in the survey areas to study the effects of 
localized rainstorms which occur frequently in the 
summer months. 

6) Areas with great percentages of impermeable type 
soils should be studied immediately after spring 
break-up as streamflow is so reduced in the summer 
periods that measurements are not possible most of 
the time. The conservation of spring runoff may 

be a logical development for these areas and attempts 
to correlate streamflows dependent on direct surface 
runoff appear warranted. 

7) The network of periodic streamflow stations should be 
reduced with the stations yielding little or no use- 
ful information eliminated. 

8) The station locations should be re-assessed to make 
sure that they are as close as possible to where 
significant changes occur in the geologic formations. 

9) More detailed comparisons of the data and results 
among various areas with similar geologic and stream- 
flow characteristics should be undertaken in an 
attempt to extend correlations beyond the individual 
areas. 
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10) The application of the methods of the survey 

should be considered in other areas where changes 
to the streamflow gauging network are contemplated. 

References should be made to the individual chapters 
for each area when planning for the installation or alteration 
of permanent streamflow gauging stations in any of the areas 
studied during the synoptic survey. 
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Chapter III 



BEAR CREEK AREA 



111.1. DESCRIPTION 

The Bear Creek Area was selected to represent an 
area of till plains and moraines in southwestern Ontario. It 
is described under the headings of Location and Extent, 

Topography, Drainage Characteristics, Climate, and Geology. 

111. 1.1. Location and Extent 

The Bear Creek Area comprises the main basin of Bear 
Creek and the adjacent basins of Black Creek and Brown Creek. 

Most of the drainage area is located in the County of Lambton 
and only the easternmost part of the area lies in the County of 
Middlesex. It has a total area of approximately A81 square miles. 

111. 1.2. Topography 

The Bear Creek Area is characterized by a general lack 
of relief; its topography is flat to slightly rolling. It is 
largely a plain with an elevation rising gently from about 580 
feet above sea level at the mouth of Bear Creek near Wallaceburg 
to about 700 feet toward the eastern part of the plain. The 
land rises to an altitude of a little over 850 feet in the north- 
eastern part of the area, which is part of the Horseshoe 
Moraines physiographic region. 

111. 1.3. Drainage Characteristics 

All of the streams of the Bear Creek Area are part 
of the Sydenham River system. Bear Creek is a tributary of 
the East Sydenham River, and Black Creek is a tributary of Bear 
Creek. Brown Creek, with its tributary Hardy Creek, is a 
tributary of the East Sydenham River and has its confluence 
about 55 miles upstream of the Bear Creek- East Sydenham River 
confluence. The surface watersheds and hydrometric stations 
are shown on plate 2. 

There are no major towns or dams in the area. Most 
of the area is occupied farm land. Many tiled fields provide 
better drainage in the heavy soils. The present trend in 
agriculture is from traditional general farm crops to special- 
ized crops which require better management practices. 

In the absence of precise data it is assumed that 
only approximately 12 per cent of the surface runoff occurs 
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during the months of June through September, when farmers in 
the area experience many difficulties with water supplies, 
and stagnant pools develop and give an unsightly appearance 
to many watercourses, 

111. 1.3.1. Bear Creek Basin 

Bear Creek is approximately 84 miles in length. 
Between its confluence with the East Sydenham River and 
Wilkesport the gradient is very slight; above Wilkesport it 
averages 3,5 feet per mile increasing from 1.4 feet per mile 
near Wilkesport to 10 feet per mile in the headwaters at an 
elevation of about 800 feet. 

A recording gauge, 2 GC-4, was installed near 
Wilkesport in 1964; no records were available from this station 
during the survey; nineteen periodic streamflow stations were 
established in the basin. Of 68 measurements taken during 
four visits to each station, flows less than 0.1 cfs were 
recorded on 33 occasions. The measurements are recorded in 
table III. 2.3.1. 

111.1.3.2. Black Creek Basin 

Black Creek rises at an elevation of 675 feet in the 
vicinity of Inwood and empties into Bear Creek at Wilkesport, 

It is 33 miles in length with an average gradient of 3 feet 
per mile varying between 2.5 feet per mile at its mouth and 
4,3 feet per mile at its sources. 

Four periodic streamflow stations were established in 
the basin and only two measurements were possible at the four 
visits made during the survey. The streams in the basin were 
dry on the other occasions as can be seen in table III. 2. 3.1. 

111.1.3.3. Brown Creek Basin 

Brown Creek rises at an elevation of about 800 feet 
and empties into the East Sydenham River. Hardy Creek is a 
major tributary. The average gradient of Brown Creek is 6,5 
feet per mile. 

Nine periodic streamflow stations were established on 
Brown Creek and its tributaries. Of 24 measurements attempted, 
it was possible to measure flows greater than 0.1 cfs on 13 
occasions. The measurements are recorded in table III. 2, 3.1. 
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111.1. A. Climate 

The climate of the Bear Creek Area is affected by its 
proximity to the Great Lakes. The prevailing winds are 
westerly. The average annual precipitation ranges from 30 
inches in the southwestern part of the area to 35 inches in 
the northeastern part. About 60 per cent of the annual pre- 
cipitation falls during the growing season which varies between 
203 and 207 days. The growing season is defined as the period 
during which the mean daily temperature is 42^F or higher. The 
mean annual temperature is approximately 48®F. The average 
January temperature is 25®F and the July average is 72®F. 

During the period April, 1964 to March, 1965 the average 
temperature was about 1°F below normal, while the precipitation 
varied between 2 and 4 inches above the annual normal. The 
temperature and precipitation averages for the area were calcu- 
lated from data for meteorological stations at Chatham and 
Forest. Both stations have precipitation and temperature nor- 
mals for a 30- year period. The data for Chatham are represented 
on figures III. 3. 5.1. and III. 3. 6.1. The meteorological 
stations in and near the Bear Creek Area are listed in table 

111. 2. 1.1. 

III. 1.5. Geology 

The Bear Creek Area is underlain by Palaeozoic bedrock 
strata. The bedrock is composed of shale, some limestone and 
small amounts of sandstone. The oldest sediments of the bed- 
rock surface are grey shale and argillaceous limestone of the 
Hamilton formation, but the major portion of the area is under- 
lain by black shale of the younger Kettle Point formation. 

Both formations belong to the Devonian period. In some places 
in the western part of the area, grey black shale and grey 
sandstone of the Port Lambton formation of the Mississippian 
age make up the bedrock surface,, The bedrock does not outcrop 
anywhere in the Bear Creek Area. 

The overburden is composed of unconsolidated deposits 
largely of glacial and glacio- lacustrine origin. The areal 
distribution of the surface deposits is shown on plate 2. The 
thickness of the overburden varies from place to place between 
approximately 20 and 180 feet. The superficial deposits control 
the topography and the present surface does not reflect the bed- 
rock topography. 

Continental glaciers laid down the thick clayey till 
deposits of which the surface is mainly composed. Several 
glacial lakes inundated the area during the retreat of the ice 
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sheet. The best-known glacial lakes in the area were 
Whittlesey and Warren. The lakes failed to leave thick 
layers of sediments on the underlying till except in the area 
east and northeast of Alvinston where lacustrine clay is 
extensive. Most of the area, therefore, is essentially a till 
plain bevelled by the glacial lakes and containing local shallow 
deposits of lacustrine clay. The high ground in the north- 
eastern part of the area is till and is part of a recessional 
moraine which marks the limit of readvance of the glacier about 
the time of Lake Whittlesey. The sand and silt deposits around 
Wairv7ick were probably left by Lake Warren. The numerous shore- 
lines throughout the area were formed mainly by the waters of 
lakes Whittlesey and Warren. 

111. 1.6, Interpretation of Gamma-Ray Logging 

In the Bear Creek Area two wells were logged. The 
gamma- ray log of well B-1, figure III. 3. 7.1., shows very clearly 
the change in stratification at a depth of 20 feet from sand 
with clayey seams above to clay below; however, the position of 
the static water level, which was measured at 30.5 feet below 
ground level at the time of the logging, is not shown clearly. 

In the upper sand stratum the presence of interbedded clayey 
layers is indicated in the log. The log of well B-3, figure 
III. 3. 7. 2., indicates the level of the water table at about 
four feet below ground level and the presence of a water- 
bearing sand and gravel layer between depths of 22 and 25 feet, 

111. 1.7. Hydrometric Measurements 

Fluctuations of ground-water levels were measured in 
five observation wells which penetrated the overburden for 
depths varying between 10 and 40 feet. The wells showed a 
recovery of water levels during the winter months with the 
exception of the deepest well, BR-1, which had an unexplained 
drop of 18 feet between October, 1964 and January, 1965. The 
observation-well and streamflow measurements are listed in 
tables III, 2. 2.1. and III. 2. 3.1. respectively. The relations 
of streamflow to area and to the nature of surface deposits are 
illustrated on figures 111,3.8.1. and III. 3. 8. 2. 
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Table III. 2. 1.1. 



Meteorological Stations in and near the Bear Creek Area 



MeCeorological 


1 Type of Observation I 








Stations 


! Temperature 


Precipitation 


Started 


Ended 


Remarks 


Camlachie 


★ 


* 


Dec. .1958 






Chatham 


★ 


* 


Oct. ,1933 




30-year normals 
available 


Dresden 




* 


Jul. ,1956 






Forest 


★ 


* 


Sep t . ,1924 


Dec, , 1964 


30-year normals 
available 


Oil Springs 


★ 


•k 


Sept, , 1960 






Petrolia ^ 


1 


* 


Oct. , 1963 


Sept. , 1964 




Petrol la Town 




* 


Sept, , 1960 







Table HI. 2. 2. 1. 

Observation Vlells in Bear Creek Area 





j 






Water- 


Depth of 


Static-level 

Moa;mrG:rionto 


Drainage 

Basin 


Well 

No. 


! Owner 


Location 


yi elding 
j'.one 


Well 
( T'eet ) 


Date 


Depth to Water 
( fee t ) 


Bear Creek 


B-1 


E, Taylor 


Warwick twp. 
Con. 3 lot 24 


Clayey till 


i 15.6 

i 


Aug. 7/64 
Oct. 29/64 
Jan .14/65 

J an . 20/65 


14.3 

14.7 

11.6 

11.7 




B-2 


J. Verheyen 


Warwick twp. 
Con, 3 lot 14 


Sand 


15.0 

1 


Aug. 7/64 

Oct. 29/64 


10.8 

10.7 




B-3 


0. Clark 


Warwick twp. 
Con. 3 lot 7 


Gravel layer 
in clay 1 


28.5 

1 


Aug. 5/64 
Oct. 29/64 
J an .14/65 
Jan. 20/65 


15.5 

13.0 

4.3 

3.9 




B-4 


D.J, Caifipbell 1 


Moore twp. 
Con. 2 lot 9 


Clay 


10.0 


Oct. 30/64 

J an .14/65 


3.8 

2.3 


Brown Creek 


BR-1 


A. Simard 


Brooke twp. 
Con, 11 lot 15 


Clayey till 


1 , 0.2 


Oct. 29/64 
Jun .14/65 

Jan. 20/6 5 


12.9 

31.1 

30.5 

i- ■■ — — 
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Table IIL 2. 3. 1 



Surface peology and Discharge at Periodic Streamflow Stations 
BEAR CREEK AREA - 1964 

Tributary Area Percentage of Area Covered By: Streamflow In cfs 

Station Confluent Designation Drained Ice Contact and Date of Measurement 

Number Location sq. ml. Sand Deposits Till Clay Bedrock 1 2 3 



BEAR CREEK 












June 11 


Aug. 5 


Sept. 9 


Nov. 19 


B-1 




220.0 


3 


97 




N. M. 


N. M. 


N. M. 


2. 4 


B-2 




215.3 


3 


97 




8. 5 


0. 4 


5. 0 


2. 0 


B-3 




182.9 


4 


96 




5. 2 


0. 5 


3. 8 


2. 2 


B-4 




163. 5 


4 


96 




N. M. 


N. M. 


3. 8 


2. 3 


f,g 




















B-5 




91. 8 


8 


92 




4. 3 


0. 2 


2. 8 


1.9 


B-6 




89. 1 


8 


92 




N. M. 


N.M, 


N. M. 


1. 2 


e 

B-7 




38.0 


14 


86 




1. 3 


2. 4 


0. 5 


1. 5 


b, c, d 




















B-8 




14.9 


2 


98 




0. 4 


<S0. 1 


tO. 1 


0. 5 


a 

B-9 




4.2 




100 




0. 2 


to. 1 


<0. 1 


0. 5 


B-10 




3. 7 




100 




0. 2 


Dry 


Dry 


0. 4 


Tributaries 




















B-19 


a 


0.7 




100 




t 0. 1 


Dry 


Dry 


Dry 


B-17 


b 


6.0 


8 


92 




< 0. 1 


tO. 1 


to. 1 


tO. 1 


B-18 




2.6 




100 




Dry 


Dry 


Dry 


Dry 


B-16 


c 


2.2 




100 




< 0. 1 


Dry 


Dry 


Dry 


B-14 


d 


4.9 


5 


95 




t 0. 1 


Dry 


Dry 


Dry 


B-15 




3. 1 




100 




< 0. 1 


Dry 


Dry 


Dry 


B-13 


e 


5. 7 




100 




0. 4 


0. 3 


0. 1 


0. 2 


B-12 


f 


52. 3 




100 




0. 4 


to. 1 


0. 1 


t 0. 1 


B-11 


g 


17.0 




100 




0. 4 


to. 1 


0. 1 


0. 2 


BROWN CREEK 












June 10 


Aug. 3 


Sept. 8 


Nov, 19 


BR-1 




50.9 




73 


27 


0. 3 


0. 2 


1. 4 


0. 4 


a, b 




















BR-2 




15. 7 




100 




■sO. 1 


tO. 1 


0.2 


tO. 1 


BR-3 




2.2 




100 




Dry 


Dry 


tO. 1 


Dry 


Tributaries 




















BU-9 


a 


10. 0 




23 


77 


1 0. 1 


tO, 1 


t 0. 1 


tO. 1 


Hardy Creek 
BR-4 


b 


24. 5 




27 


73 


0. 2 


0. 1 


0. 7 


0. 2 


DR- 5 




23. 5 




28 


72 


N. M. 


N. M. 


N. M. 


0. 4 


BR-6 




18. 5 




36 


64 


N. M. 


N. M. 


N. M. 


0. 4 


BR-7 




14.2 




40 


60 


N. M. 


N. M. 


N. M. 


0. 4 


BR-8 




4. 3 




80 


20 


N. M. 


N. M. 


N. M. 


0. 3 


BLACK CREEK 












June 1 1 


Aug. 4 


Sept. 10 


Nov. 20 


BL-1 




115.3 




100 




11. 0 


Dry 


Dry 


Dry 


a, b 




















BL-2 




84.9 




100 




5. 5 


Dry 


Dry 


Dry 


Tributaries 




















BL-4 


a 


8. 8 




100 




Dry 


Dry 


Dry 


Dry 


BL-3 


b 


5.9 




100 




Dry 


Dry 


Dry 


Dry 



30 
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1964 

I AVERAGE MONTHLY PRECIPITATION FOR PERIOD 1931-1960 
Q MEAN MONTHLY PRECIPITATION DURING OCTOBER 1963-MARCH 1965 

FIGURE III. 3.5.1. PRECIPITATION AT CHATHAM— NEAR BEAR CREEK AREA 
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INTERPRETATION OF GEOLOGY 



FROM 

DRILLERS’ LOGS 



GAMMA-RAY LOG: 



MEASURED STATIC WATER LEVEL: 



Jan. 20, 1965 



30.5 ft. 



DEPTH 

IN 

FEET 




DEPTH OF WELL: 

DIMENSION: 

CASING: 

time constant. 

SENSITIVITY: 



40.8 ft. 
6 in. diameter 
Steel 
16 

0.0025 milliroentgens per hour 



FIGURE III. 3.7.1. GAMMA-RAY LOGGING OF OBSERVATION WELL B-1 



INTERPRETATION OF GEOLOGY 



FROM 

DRILLERS’ LOGS 



GAMMA-RAY LOG: 



MEASURED STATIC WATER LEVEL: 



Jan. 20, 1965 



3.9 ft. 




DEPTH 

IN 

FEET 



-28.5 ft. 
30 



DEPTH OF WELL: 


28.5 ft. 


DIMENSION ; 


3 ft. diameter 


CASING: 


Stone 


TIME CONSTANT; 


16 


SENSITIVITY: 


0.0025 milliroentgens per hour 


FIGURE III. 3.7.2. GAMMA-RAY LOGGING OF OBSERVATION WELL B-3 
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III. 4. DISCUSSION AND CONCLUSIONS 
III. 4.1. General 

Extremely low streamflows were recorded in the Bear 
Creek Area during the summer and fall periods. The lowest 
flows measured at the farthest downstream periodic streamflow 
stations with sufficient measurements and the corresponding 
flow indices in the three basins were as follows : 



Stream 


Flow 
cf s 


Area 

Sq.mi. 


Flow Index 
cf s/ sq.mi. 


Bear Creek 


0.4 


215 


0.002 


Black Creek 


0 


115 


0 


Brown Creek 


0.2 


51 


0.004 



Many of the tributaries were dry on each visit to the area. 

The normal characteristic for the area appears to be a lack 
of streamflow in many of the tributaries during the summer 
and fall when ground-water levels are lower. 

The streams in the area are predominantly in a till 
plain, except for Hardy Creek and a small portion of the lower 
reaches of Brown Creek, which are in a clay plain. All the 
streams exhibit similar streamflow characteristics. The dis- 
charge and recharge of ground-water in the Bear Creek Area are 
very poor and base flow in the streams cannot be depended upon 
as a source of water supply during the dry season. 

One recording station 2 GC-4 was established in 1964, 
but records were not available during the survey. 

III. 5. RECOMMENDATIONS 

Because of the extremely low flows, which were zero in 
several cases, the study of base flows for correlation of stream- 
flows between scations is not practical. The assessemtn of the 
water potential of the area can be achieved by the continued 
measurement of streamflow and ground-water levels over a pro- 
longed period. Future studies should be aimed also at delineat- 
ing measures for the conservation of surface water and at 
understanding the ground-water characteristics as ground water 
appears to be the only natural source of water supply during the 
dry season. 
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Chapter IV 



BIG OTTER CREEK AREA 



IV. 1. GENERAL DESCRIPTION 

The Big Otter Creek Area represents basins in pre~ 
dominantly sand and till plains with the sand plains more 
extensive in the southeastern portion and the till plains 
more extensive in the northwestern portion. It is described 
under the headings of Location and Extent, Topography, 

Drainage Characteristics, Climate and Geology, 

IV. 1,1. Location and Extent 

The Big Otter Creek Area includes the main basin of 
Big Otter Creek and the adjacent basins of Catfish and South 
Otter creeks. The basins occupy the east part of the County 
of Elgin, the southern portions of the counties of Oxford and 
Brant and the westernmost part of the County of Norfolk, The 
Big Otter Creek Area occupies approximately A60 square miles. 

IV. 1.2. Topography 

A large part of the area belongs to the Norfolk sand 
plain physiographic region. The land slopes gradually downward 
from the central part of the basins where the elevation is 850 
feet above sea level towards the top of the shorecliff along 
Lake Erie. The shorecliff rises more than 75 feet above the 
lake, and the top is at elevations of 650 to 700 feet. In 
large parts of the central portion of the plain the slope is 
only a few feet per mile, and a noticeable increase in slope 
occurs towards Lake Erie. Big Otter Creek and its tributaries 
and Catfish Creek have cut deep valleys across the sand plain, 
and are incised 75 to 100 feet. 

A succession of ridges juid lowlands which are part 
of the Mount Elgin ridges region lie in the northern part of 
the area. There, the general elevation of the lowlands is 
between 800 feet and 900 feet and the hills rise to over 1,075 
feet in the northeast. 

IV. 1.3. Drainage Characteristics 

The main streams in the Big Otter Creek Area are Big 
Otter Creek, Catfish Creek and South Otter Creek. 

IV. 1.3.1. Big Otter Creek Basin 

Big Otter Creek has a total length of about 54 miles 
and a fall of about 425 feet from an elevation of 1,000 feet 
at the headwaters to the level of Lake Erie at an elevation of 
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575 feet. It has an average gradient of 7.9 feet per mile. 

The gradient varies between 3,7 feet per mile in the lower 
reaches to as high as 67,5 feet per mile in the headwaters. 
Drainage in this basin is generally quite good. There are 
several, fair-sized tributaries, the chief of which are Otter 
Creek, Spittler Creek and Little Otter Creek. 

There are three, automatic recording gauges in the 
Big Otter Creek Basin; station 2 GC-4 near Vienna, which was 
manual prior to July, 1963, with records extending back to 
March, 1948; station 2 GC-10 at Tillsonburg with records 
extending back to September, 1960; and station 2 GC-17 above 
Otterville which was installed in July, 1964. On Little 
Otter Creek one automatic streamflow gauging station, 2 GC-15, 
was installed near Straffordville in 1963. The discharges at 
these stations are affected by pumping for irrigation during 
the months of June to September. 

Information on the two older stations is given below: 



Station: 

Drainage Basin: 
Location: 

Drainage Area: 
Type; 

Period of Record: 



Mean Discharge; 
Extremes Recorded; 



Remarks ; 



2 GC-4 

Big Otter Creek 
Near Vienna 
269 square miles 
Recording 

March, 1948 to April, 1954; 

June, 1954 to September, 1962; 
miscellaneous measurements 
October, 1962 to July, 1963; 
continuous from August, 1963; 
information below is for 13 
years' records 
266 cfs 

Maximum daily discharge, 4,140 cfs, 
March 17, 1948 

Minimum daily discharge, 10,8 cfs, 
August 26-29, 1962 
Records are good; discharge 
affected by irrigation during 
August and September 



Station; 
Drainage Basin; 
Location; 



2 GC-10 

Big Otter Creek 
At Tillsonburg 
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Drainage Area: 
Type: 

Period of Record: 



Extremes Recorded: 



Remarks : 



132 square miles 
Recording 

From September, 1960; 
information below is for four 
years' records 

Maximum daily discharge, 2,240 
cfs, March 13, 1962 
Minimum dally discharge, 6.5 cfs, 
July 11, 1963 

Records fair; discharge affected 
by regulation during summer months 



There are three major dams in the basin; two are 
used for mill operation, the third is owned by the Town of 
Tillsonburg and is used for auxiliary water supply and fire 
protection. The dams are listed in table IV. 2. 4.1. 

The Town of Tillsonburg obtains its water supply 
from wells located east and west of the tox^m. The sewage treat- 
ment plant has a capacity of approximately 0.6 million gallons 
per day and discharges into Big Otter Creek. 

General farming is the main activity in the north- 
western section of the basin, and tobacco and corn are the 
principal crops of the southeastern section. Thirty-seven 
periodic streamflow stations were established in the Big Otter 
Creek Basin. A total of 90 measurements were taken of which 
five were less than 0.1 cfs. Due to excessive rainfall a round 
of measurements was missed in August. 

IV. 1.3. 2, South Otter Creek Basin 

South Otter Creek rise*’ an elevation of 755 feet 
near Glen Meyer and empties into Lake Erie about one-half mile 
east of Port Burwell, It has an overall drop of 183 feet with 
an average gradient of 16.5 feet per mile. This basin is 
relatively flat and sandy with tobacco farraiiig throughout. 

There are no dams, but a number of irrigation ponds exist. On 
this creek there is one automatic streamflow recording station, 

2 GC-16, which is located near Port Burwell and was established 
in September, 1963. Four periodic streamflow stations were 
established in the South Otter Creek Basin and were visited 
four times for gauging. Flows were good with no measurement 
less than 5 cfs. 
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IV, 1,3. 3, Catfish Creek Basin 

Catfish Creek has three distinct headwater streams of 
comparable sizes — Catfish Creek, East Catfish Creek and West 
Catfish Creek of which the largest is Catfish Creek. East 
and West Catfish creeks rise at an elevation of about 925 feet 
and join about 4 miles downstream of Mapleton at an approxi- 
mate elevation of 720 feet. The combined stream then joins 
Catfish Creek proper some 4 miles farther downstream at an 
elevation of about 675 feet. The average gradients are: 

West Catfish Creek 10.3 feet per mile. East Catfish Creek 11.6 
feet per mile; Catfish Creek 7.5 feet per mile. 

There are three major dams in the basin; one is used 
to operate a grist and saw mill, one forms an irrigation 
reseirvoir and the other forms a storage reservoir operated by 
the Catfish Creek Conservation Authority. The dams are listed 
in table IV<.2.4.2. Most of the land is cleared and there is 
little swampland in the basin. Twenty periodic streamflow 
stations were established in the Catfish Creek Basin. A total 
of sixty measurements were attempted and flows less than 0.1 
cfs were recorded 20 times. By comparison with South Otter 
Creek, base-flow in this basin was extremely poor. Excessive 
rainfall in August prevented the taking of one round of measure- 
ments, 

IV, 1.4. Climate 

The climate of the Big Otter Creek Area is influenced 
by the Great Lakes. The moderating effect of Lake Erie is 
noticeable mainly during the fall and winter, especially near 
the lakeshore. The average annual precipitation ranges from 
35 inches in the western part of the area to nearly 38 inches 
in the eastern part of the area. The precipitation is 
unusually evenly distributed throughout the year. The growing 
season commences in the middle of April and ends in the first 
week of November and has a fairly uniform length of 200 days. 

The mean annual temperature is between 46®and 47 °F throughout 
the area. The summer is somewhat warmer in the eastern part 
of the area but the western part is compensated by somewhat 
milder winter temperatures. The average January temperature 
varies from 24t>F to 230F from west to east. The average July 
temperature is about 70®F. 

During the period April 1964 to March 1965 the average 
temperature was about 1°F below normal but the precipitation 
exceeded the annual normal by 3 to 9 inches. The precipitation 
was not evenly distributed throughout the period; excessive 
amounts were recorded in August, 1964 and in the 1964/65 winter 
months. 
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The temperature and precipitation figures for the 
area were taken from meteorological stations at St, Thomas 
and Delhi, which have precipitation and temperature normals 
for a 30-year period. The data for Delhi are represented on 
figure IV, 3, 5.1. and IV. 3, 6.1. The meteorological stations 
in or near the Big Otter Creek Area are listed in table IV. 2.1,1, 

IV, 1.5, Geology 

The bedrock underlying the region is made up of 
Palaeozoic sedimentary strata. Well drilling records reveal 
that the bedrock formations have a slight dip southward. The 
oldest bedrock in the area is dolomite of the Bass Island 
formation of Silurian age and is found in the extreme north- 
eastern corner of the region. Younger limestone, dolomite and 
sandstone beds of the Bois Blanc formation and the Detroit River 
group of Devonian age comprise the bedrock east and north of 
Norwich, The largest part of the Big Otter Creek Area is 
underlain by younger Devonian limestones of the Delaware for- 
mation. 

The bedrock surface like the surface topography has 
some variations. A large bedrock valley trends southwest 
between Springfield and Aylmer, and another major depression 
in the bedrock surface is present northeast of Burgessville. 

The bedrock is overlain by overburden with a thick- 
ness varying from 160 to 340 feet. The thinnest glacial drift 
is in the area northeast of Tillsonburg and in the vicinity 
of Brownsville, A general thickening can be noticed from the 
northeast towards the southwest if the irregularities in 
thickness of the deposits due to the morainic ridges and filled 
bedrock depressions are allowed for. 

The overburden was deposited mainly during the 
Pleistocene epoch. Ther>- were four ice ages and three inter- 
glacial ages du..rng that time, but it is very difficult to 
find deposits of all seven ages because each successive ice 
sheet overriding the land destroyed and picked up the whole 
or a part of the unconsolidated deposits of previous ages. 

Most of the surficial deposits were laid down during the last 
Wisconsinan ice age; however, some of the recessional moraines 
may be built upon pre-Wisconsinan morainic deposits. The sur- 
ficial deposits are mostly of glacial, glacio-f luvial or 
glacio- lacustrine origin. The areal distribution of the 
surface deposits can be seen on plate 3. 
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During the retreat of the Wisconsinan glacier the 
Erie ice lobe, which occupied and spread out from the Lake 
Erie Basin, built several moraines in the region. The 
moraines are long, sandy or clayey till ridges and cover 
much of the middle and northern part of the area. Associated 
with the moraines in the northern part are spillway systems 
with sand and gravel deposits. After the retreat of the 
ice, several glacial lakes covered the region. The glacial 
lakes left several shore lines and deposited some clay near 
Aylmer in glacial Lake Maumee and thick beds of sand in 
deltas in glacial lakes Arkona, Whittlesey and Warren, 

During and following the draining of the glacial 
lakes, wind and stream action developed the present topo- 
graphy, The poorly drained depressions became filled with 
muck and peat, 

IV, 1,6, Interpretation of Gamma-Ray Logging 

In the Big Otter Creek Area two wells were logged. 

The gamma-ray log of well BO-3, figure IV. 3,7,1., does not 
show very much variation except for a change near the water 
table; however, this change does not correspond exactly to 
the position of the measured static water level. The log of 
well CF-6, figure IV. 3.7.2., indicates quite varied strati- 
graphy; the upper part of the overburden consists of clay inter- 
layered with silt; the sediments become coarser with increasing 
depth. The level of the water table is not clearly indicated 
on the log probably because of changes in the nature of the 
sand, 

IV, 1.7. Hydrometric Measurements 

Measurements of ground- water levels were taken in 
16 wells, all terminating in the overburden. Nine wells in 
the Big Otter Creek Basin generally showed higher levels in 
March by about 1 foot to 8 feet than in the preceeding July. 

Two wells recorded declines in levels; the decline of well 
BO- 7 was not significant as this well showed very little change 
throughout the period; the decline of 18.1 feet in well BO-3 
is unexplanable and requires further study. Fluctuations of 
the six wells in the Catfish Creek Basin varied from .3 foot 
to 2,7 feet, there was no consistent pattern between those 
wells terminating in the sand and those in the clay. The one well 
in the South Otter Creek Basin had a rise of , 8 foot between 
October, 1964 and March, 1965, The observation well measurements 
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are shown in table IV, 2, 2,1, The relations of streamflow 
to area and to the nature of surface deposits are illustrated 
on figures IV, 3, 8,1, to IV, 3, 8, 3, 
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Table IV. 2. 1.1 



Meteorological Stations in or near the Big Otter Creek Area 



Me teorological 


■HHIgsQi 










Stations 






Started 


Ended 


Remarks 


Delhi CDA 


* 


* 


June, 1934 




30-year normals 
available 


Foldens 


* 


* 


June, 1963 






Glen Collin 


* 


* 


Mar. ,1958 






Mossley 


* 


* 


Sept. , 1962 






Oxford Centre 




* 


Dec. , 1961 


Apr. , 1965 




Pt. Burwell 
No. 1 


* 


* 


Apr., 1962 


Nov. , 1964 




Pt. Burwell 
No. 2 


* 


* 

I 


Apr. , 1962 


Nov. , 1964 


i 


Pt. Burwell 
No. 4. 


* 


! 

* 


Apr. ,1962 


Nov. , 1964 




Pt. Burwell 
No. 6 


* 


* 


May, 1963 


Nov. ,1964 




St. Thomas 


* 


* 


Oct. ,1925 




30-year normals 
available 


Tillsonburg 

omc 




* 


June, 1962 
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Table IV. 2. 2. 1. 



ObyorvatLon ;/olls in Hif, OfAor Creek Area 



Ma;;i :! 


Well 
No , 


Owner 


1 

Location 


Water- 
yield! ng 
zone 


Depth of 


S L.a; 




well 
( f eet ) 


Ba.e 1 


4ci)lh Lo '4a 
(i-o.-'U 


I3ir, OCCer 


BO-l 


A, Pollard 


W, Norwich twp. 


Band 


7.2 


1 

Jul,17/o4 




Creek 






Con. 3 lot 9 






Au;‘ . 2o/ i)li 


3.5 














Oc L. 21/04 


3 . 4 














Jati.20/0') 


/. . 9 














!'03b,18/o5 


3.4 














Mar. -5/65 


J ■ 3 


1 












Mar .18/(.<5 


2 . 0 




BO-2 


G.W. Lossing 


N. Norwich twp. 




32.6 


Jul. 17/64 


19.9 








Con. 4 lot 5 






Aug , 26/ 64 


19.9 














Oct. 21 /02 


19.2 














Jan . 21/65 


19.0 














Mob.l;-;/05 


13.4 














Mar. 2/65 


.’4 . 














Mar ,18./u5 


17.4 




BO-3 


S , Magashazi 


S. Norwich twp. 


Sand 




Jul. 17/64 


6.4 








Con, 10 lot 12 t 






Aug . 26/04 


4 . 3 








1 






Oc t . 2 I /64 


19.2 














Jan . 20/65 


i. . 9 














F('L.18/65 


12.0 














Mar. 5/65 


19.3 














Mar. 1 0 / 6 5 i 


24 . 5 




BO-i* 


J • Magashazi 


S. Norwich twp. 


Sand 


11.0 


Jul . 1 l-^/o^ 


).•) 


1 






Con. 10 lot 12 






Aug , 2(;/o/, 
















Oct-.2l/u4 


J . 3 
















3 . 2 














Feb .18/65 


2 . 2 






I 








Mar . 5/05 


'2.9 














Mar .18/(35 


1.3 




BO- 5 


3 , Gaskin 


Middleton twp. 


Sand over 


18.1 


Oc t. 21/64 


V.2 






1 1 


North Tall)Ot 


clayey till? 




J an. 21/(2, 


3 ■ 9 






i 


Hd . lot 21 






Feb. 18/6 5 ! 


4 . 2 














i-'.ar. /,/'.' 5 1 


. 4 














Mar,l8/'35 ^ 


i . 9 




BO-6 


T.C, Craven 


Dayham twp. 


Sand 


17.8 


Oct . 28/64 


lu.u 








Con. 10 lot 23 






J an . 1 5/65 


9.0 














Jan ,2]./65 


10.1 














F eb . I 0/65 


9.2 














Mar. 4/65 


9.6 














Mar.lB /65 


9.2 




80-7 


C. Ward 


Bayham twp. 


Clayey till' 


14.1 


Aug. 27/64 


3.3 








Talbot Rd. Sout) 






Oct. 21/64 


3.9 








lot 119 






J an , 15/65 


3.3 














Jan . 21/65 


4.6 














Feb .18 / 65 


4.1 














Mar. 4/65 


4.4 














Mar. 18/65 


4.1 




BO-8 


11. Mallard 


Bayham twp. 


Sand 


10.5 


Jul .16 / 64 


8.7 








Con. 4 lot 4 






Aug. 27/65 


2.5 














Oct . 28/64 


4 . 2 














Jan. 20/65 


2.5 














Feb. 18/65 


1.8 














Mar. 4/65 


1.9 














Mar , 18/65 


0.8 




BO-9 


J. Nixon 


Bayham twp. 


Sand 


14.2 


Jul , 16/64 


10.8 








Con. 3 lot 14 






Oct. 28/64 


11.9 














J an . 20/65 


8.1 














Feb . 18/65 


8.6 














Mar. 4/65 


8.7 














Mar. 18/65 


7.7 


Catfish 


CF-1 


J. A. White 


Yarmouth twp. 


Clay 


20.3 


Oct. 29/64 


8.2 


Creek 






Con, 10 lot 18 






Jan .1 5/65 


4.8 



Jan. 20/6^ 6.6 
l*'eb. 18/65 6.3 
Mar. 4/65 7.9 
Mar. 18/65 6.2 




Table IV. 2. 2. 1. (continued 



Drainar.e 

3asin 


Well 

No. 


Owner 


Location 


Water- 

yielding 

zone 


Depth of 
Well 
(feet) 


Stat 

Meas 

Date 


ic -level 
urements 

Depth to Water 
(feet) 


Catfish 


CF-2 


P . J .Valiquette 


Malahide twp. 


Sand 


12.9 


Jul. 13/64 


12.4 








Con. 10 lot 31 






Aug. 25/64 


12.0 














Oct. 28/64 


11.8 














Jan, 21/65 


11.7 










! 




Feb. 18/65 


11.4 














Mar. 4/65 


11.2 














Mar. 18/65 


10.8 




CF-3 


N, Haasingar 


Malahide twp. 


Clay 


25.4 


Feb.18/65 


3.4 














Mar. 4/65 


4.8 














Mar. 18/65 


2.8 




CF-4 


L. F. Smith 


Yarmouth twp. 


Clay 


8.4 


Jul. 15/64 


3.8 








Con. 7 lot 24 






Aug. 25/64 


4.4 














Oct. 29/64 


4.5 














Jan , 20/ 65 


4.5 














Feb.18/65 


4.0 














Mar. 4/65 


4.2 














Mar. 18/65 


3.6 




CF-5 


W. Catt 


Yarmouth twp. 




11.5 


Jul. 15/64 


10.0 






1 


Con. 7 lot 25 






Aug. 25/64 


9.4 














Oct. 28/64 


9.2 














Jan. 15/65 


8.6 














Feb.18/65 


7.2 














Mar. 4/65 


8.4 














Mar. 18/65 


7.3 




CF-6 


J. DeVries 


Yarmouth twp. 


Clay 


29.6 


Jul. 15/64 


27.6 








Con. 5 lot 24 






Aug. 25/64 


27.3 














Oct.2d/64 


28.3 














Jan. 25/65 


27.4 














Jan. 20/65 


27.6 














Feb.18/65 


27.1 














Mar. 4/65 


27.3 














Mar, 1^/65 


27.3 


South 


! so-1 


A. Procerko 


Bayham twp. 


Sand 


9.1 


Oct. 28/64 


3.8 


Otter 






Con. 2 lot 27 






Feb.18/65 


3.2 














Mar. 4/65 


3.0 














Mar.18/65 


3.0 
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Table IV. 2, 3. 1. 



Surface Geology and Discharge at Periodic Streamflow Stations 
BIG OTTER CREEK AREA - 1964 

Tributary Area Percentage of Area Covered By: Streamflow in cfs 

Station Confluent Designation Drained Ice Contact and Date of Measurement 

Number Location sq. ml. Sand Deposits Till Clay Bedrock 1 2 3 4 



BIG OTTER CREEK 



BO-36 




249.2 


52 


BO- 2 6 




240.3 


50 


BO- 2 4 


j 

1 


189.0 


40 


BO- 2 3 


h 


186. 4 


40 


BO- 21 


g 


155.4 


43 


BO-19B 


f 


123. 8 


40 


BO- 16 




no. 6 


35 


BO- 15 


c, d, e 


102. 7 


33 


BO-9B 




47. 5 


45 


BO- 7 


a 


38.6 


35 


BO-6 




15. 1 


67 


Trlljutaries 








Otter Creek 
BO- 5 


a 


19.6 


1 


BO- 4 


b 


17.2 




BO- 3 




14. 4 




BO- 2 




11.0 




BO-1 


b 


1. 3 




BO-8C 


c 


4. 1 


12 


BO-8B 


d 


7.9 


4 


BO- 10 




3.3 




Spl ttler Creek e 






BO- 11 




37.7 


21 


BO- 12 




32. 2 


13 


BO- 13 




21.5 


19 


BO- 14 




17. 1 


24 


BO- 3 2 




11.3 


24 


DO- 17 


f 


3.2 


53 


Stony Creek g 






DO- 18 




18.7 


57 


BO- 20 




10.9 


52 


DO-33 


h 


15. 7 


23 


BO- 3 4 




10. 2 


27 


130-35 




3.0 




BO- 2 5 


1 


2. 2 




Little Otter 


Creek j 






BO- 2/ 




38. 2 


87 


BO-28B 




36.2 


88 


BO- 2 8 




31.6 


89 


BO-29 




23. 3 


91 


DO- 30 




14. 3 


98 


DO- 31 




8. 4 


100 


CATFISH CREEK 






CF-19 




137. 8 


31 


CF-18 


g 


120. 1 


24 


CF-17B 


f 


103.7 


20 


CF-9 




88. 5 


24 



c 







May 26 


July 18 


Aug. 26 


Oct. 20 


45 


3 


105 


95 




78 


47 


3 


99 


84 




75 


58 


2 


63 


57 




59 


59 


1 


63 


52 


w 

"c 


51 










QJ 




57 




48 


40 


£ 

QJ 


34 










S-. 












P 




60 




43 


35 


U) 

rt 

o 

2 

O 


24 


65 




51 


37 


22 


67 




35 


28 




17 


55 




N. M. 


13 


1 


11 


65 




10 


11 




5.0 










s 




33 




5. 3 


5. 3 


& 


2.9 










> 
























w 












01 




99 




8.0 


3. 3 


01 


N. M. 


100 




4. 4 


2. 7 




1.0 


100 




6. 4 


0.2 




0. 1 


100 




N. M. 


1.0 




0. 5 


100 




6. 4 


0. 2 




0. 1 


88 




N. M. 


0. 5 




0. 6 


96 




N. M. 


0. 4 




0. 2 


100 




0. 9 


0. 4 




< U. 1 


79 




9. 9 


4. 1 




2. 9 


87 




6.0 


3. 2 


Vi 


0. 4 


81 




3. 5 


2.0 


G 

01 


0, 2 


76 




2. 3 


1. 1 


£ 


0. 3 


76 




1. 3 


N. M. 


0i 

b 


0. 3 


47 




Dry 


Dry 


to 

rt 


0. 2 


43 




4. 0 


3. 3 


S 


1. 9 


48 




1. U 


0. 2 


o 


N. M. 


74 


3 


4. 1 


1. 6 


1. 7 


73 




3. 3 


1. 1 




1. 0 


100 




0. 1 


Dry 


p 

c 


-1 0. 1 


14 


86 


0. 6 


0. 2 


03 


0. 2 










a: 




9 


4 


23 


19 


01 


19 


9 


3 


22 


IG 




19 


10 


1 


21 


14 


Vi 

<D 


17 


9 




10 


9. 6 


y. 


11 


2 




9. 0 


4. 2 


W 


4. 4 






5. 6 


2. 6 




2. 9 






May 27 


July 15 


Aug. 25 


0( t. 19 


50 


19 


N. M. 


25 




10 


54 


22 


N. M. 


37 




12 


57 


23 


N. M. 


14 




6. 0 


52 


24 


16 


10 




5. 3 
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Table IV. 


2. 3. 1. 


(continued) 










Tributary 


Area 




Percentage of Area Covered By: 


Streamilow in cfs 




. 1 L ion 


Conllueut Designation 


Drained 




Ice Contact 






and Date of 


Measureni 


c nt 




Location 




sq. ml. 


Sand 


Deposits 


Till 


Clay Bedrock 


1 2 


3 


4 


CATl'I::!! 


CHEEK CON'T. 














May 27 July 15 


Aug. 25 


Oct. 19 


CF-IO 






51.0 


31 




4G 


23 


12 7. 3 


4. 7 


CF-11 






43. 3 


34 




52 


14 


9.9 4.0 




N. M. 


CF-ie 






33.0 


29 




59 


12 


5.7 3.0 




2. G 


CF-13 






19. 1 


33 




67 




4. 8 1. 7 


w 


2. 1 


CF-14 






3. 5 


37 




63 




N. M. 0. 3 


c 

O' 

e 


0. 2 


Tributiirics 
















o> 

t~, 

p 




CF-15 




a 


7. 3 


22 




78 




1. 6 0. 4 


p 


0. 5 


CF-12 




b 


7.0 






81 


19 


0. 3 0. 2 




<0. 1 


CF-4 




c 


31. 1 


16 




68 


16 


1. 3 0. 1 




<0. 1 


CF-5 






12. 3 


19 




60 


21 


<1 0. 1 -■ 0. 1 




<0. 1 


CF-7 


d 




6. 7 


34 




64 


2 


0. 5 < 0. 1 


3 

S 


<0. 1 


CF-G 




d 


3.3 






88 


12 


Dry c 0. 1 


Dry 


CF-3 




e 


14. 3 


20 




80 




1. 2 Dry 


> 


Dry 


CF-2 






11.0 


16 




84 




<! 0. 1 Dry 


"w 

w 


Dry 


CF-1 






7.5 


15 




85 




Dry Dry 


0; 

O 


Dry 


Nineteen Creek 


f 












X 


CF-fe 






13. 0 






92 


8 


0.4 1.0 




<0. 1 


Br;\dley Creek 


















CF-1 7 






10. 2 


71 




24 


5 


20 22 




4. 5 


SOUTH OTTER CREEK 














May 27 July 15 


Aug. 26 


Oct. 20 


SO- IB 






37.9 


100 








24 19 


37 


20 


SO-2 


a 




33. 4 


100 








17 15 


29 


14 


SO- 4 






15.0 


100 








7. 5 8. 0 


14 


6. 5 


Tributary 






















SO-3 




a 


15. 6 


100 








9. 1 7. 4 


13 


5. 3 
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Table IV. 2. 4, 1. 



DESCRIPTION OF MAJOR DAMS IN BIG OTTER CREEK BASIN 



Location 


Use 


Description 


Dimensions* 


Method of 
Operation 


Owner 


Otterville 


Feed mill 


Earth dam; 
concrete spillway 


Height 20It. ; spillway 
lOOIt. wide 


Operated 8 hrs/day, 
S4 days/week 


L. Treffry 


Four miles north- 
east of 
TiJlsonburg 


Feed mill 


Earth dam; 
concrete spillway 


Height 20ft.; spillway 
120It. wide 


Operated 8 hrs/day, 
5| days/wock 


John Rock 


Tillsonburg 


Fire 

protection 


Earth dam and road; 
vertical concrete 
pipe and culvert 
outlet 


Height 35U. ; 12ft. 
diameter overflow, 
6ft. x6ft. culvert 
outlet 


Pumphouse operated 
during emergencies 


Town of 
Tillsonburg 


* All dimensions approximate 














Table IV. 2. 4, 2. 










DESCRIPTION OF MAJOR DAMS IN CATFISH CREEK BASIN 




Location 


Use 


Description 


Dimensions* 


Method of 
Operation 


Owner 



4 miles south- 
west of Aylmer 


Feed and saw 
mill 


Earth dam; concrete 
spillway 


Height 20ft. ; spillway 
two 15ft. sections 


Operates for two 
B hr. days/week 
except during periods of 
irrigation; electricity 
is used otherwise 


Sprlngwater 

Mills 


3i miles south- 
west of Aylmer 


Conservation^ 
formerly a 
mill dam; soon 
to be rebuilt 


Earth dam; concrete 
spillway 


Height 20ft. ; spillway 
15ft. wide 




Cntlisli Creek 
Conservation 
Authority 


2i miles south- 
west of Aylmer 


Irrigation pond 


Earth dam; concrete 
spillway; stoplogs 


Height 10ft. ; spillway 
6ft. wide 


Storage for water 
pumped during the 
irrigation season 


Walter 
De Craemcr 



♦ All dimensions approximate 
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Temperature in degrees Fahrenheit 




HI 

■tiniii 



Oct. 


Nov. 


Dec. 


Jan. 




.O 

<D 

U. 


March 

April 

May 


June 

July 


Aug. 


Sept. 


Oct. 

Nov. 

Dec. 


Jan. 


Feb. 


March 




1963 












1964 










1965 












1 


AVERAGE MONTHLY PRECIPITATION 


FOR 


PERIOD 1931 -1960 
















D 


MEAN 


MONTHLY PRECIPITATION DUR 


ING 


OCTOBER 


1963- MARCH 1965 












FIGURE 


IV. 3. 5.1. 


PRECIPITATION 


AT DELHI 


— NEAR BIG 


OTTER CREEK 


AREA 








I AVERAGE MONTHLY TEMPERATURE FOR PERIOD 1931-1960 
[] MEAN MONTHLY TEMPERATURE DURI NG OCTOBER 1963- MARCH 1965 

FIGURE IV. 3. 6.1. TEMPERATURE AT DELHI —NEAR BIG OTTER CREEK AREA 









INTERPRETATION OF GEOLOGY 



DRILLERS’ LOGS GAMMA-RAY LOG 



GAMMA-RAY LOG. 



MEASURED STATIC WATER LEVEL: 



DEPTH OF WELL: 
DIMENSION : 
CASING: 

TIME CONSTANT: 
SENSITIVITY: 



34.0 ft. 
3 ft. diameter 
Cement tile 
16 

0.0025 milliroentgens per hour 



Jan. 20, 1965 



4.6 ft. 



DEPTH 

IN 

FEET 




FIGURE IV. 3.7.1. GAMMA-RAY LOGGING OF OBSERVATION WELL BO-3 



interpretation of geology 



FROM FROM 

DRILLERS' LOGS GAMMA-RAY LOG 






GAMMA-RAY LOG 



MEASURED static WATER LEVEL: 



Jan. 20, 1965 



27.6 ft. 



DEPTH 

IN 

FEET 






DEPTH OF WELL; 


29,6 ft. 




DIMENSION: 


3 ft. diameter 




CASING: 


Brick 




TIME CONSTANT; 


16 




SENSITIVITY: 


0.0025 milliroentgens per hour 


FIGURE 


IV. 3.7.2. GAMMA-RAY 


LOGGING OF OBSERVATION WELL CF-6 

























Areo in sq. nni 





Sand and 
Ice- Contact 
Station Deposits 
No. % 







CF-19 


31 


CF-18 


24 


2GC-I8 




CF -I7B 


20 


' CF-9 

] 


24 


CF-IO 


31 


i 

CF-II 


34 


1 

Ll_ 

O 


29 


CF-13 


33 


CF-14 


37 




20 

Discttorge in cfs 



LEGEND 

DATE OF MEASUREMENT: 
O — Moy 27 
□ - Jjly 15 
A - Aug 25 
Oct 19 



ONTARIO WATER RESOURCES COMMISSION 

-SYNOPTIC SURVEY 1964 - 

BIG OTTER CREEK AREA 

DISCHARGES AND AREAS 

FOR 

CATFISH CREEK 

AT 

PERIODIC STREAMFLOW GAUGING STATIONS 



PREPARED BY^ A G R 
DATE: NOV 10, 1966 



FIGURE EC. 3.8.2. 





Area in sq mi 



Station 




LEGEND 



Sand and 
Ice-Confacf 
Deposits 
°/ 

/o 



100 

100 

100 



DATE OF MEASUREMENT 



ONTARIO WATER RESOURCES COMMISSION 



O - May 27 
□ - July 15 
A - Aug 26 
<|> - Oct. 20 



- SYNOPTIC SURVEY 1964 - 

BIG OTTER CREEK AREA 

DISCHARGES AND AREAS 

FO R 



SOUTH OTTER CREEK 

AT 

PERIODIC STREAMFLOW GAUGING STATIONS 



PREPARED BY AG R FIGURE TV; 3. 8. 3 

DATE^ NOV. 10, 1966 





IV. 4. DISCUSSION AND CONCLUSIONS 



IV. 4.1. General 

The three main streams in this area flow through 
sand plains of varying widths which are bordered in most cases 
by till or clay plains. However, the South Otter Creek Basin 
is located completely in a sand plain. 

The streamflow during the growing period was good 
and suggested sustained discharge of ground water. The 
lowest flows measured at the farthest downstream station and 
the corresponding flow index for each of the three main streams 
were as follows; 



Stream 


Flow 
cf s 


Area 

sq.rai. 


Flow Index 
cfs/ sq.rai. 


Big Otter Creek 


78 


249 


0.31 


Catfish Creek 


16 


139 


0.15 


South Otter Creek 


19 


38 


0.50 



The operation of mills and irrigation of farm crops 
created major interferences with streamflow in the area. 

These tend to have their greatest effect at periods of low 
flow and result in values of instantaneous flows in the 
streams which hamper the correlation of streamflow with other 
factors. 

The network of gauging stations is deemed adequate 
at present but two of the stations, one on South Otter Creek 
and the other on Catfish Creek, were installed only in 1964. 

For purposes of streamflow correlation the Big 
Otter Creek Area should be divided into two regions: one. 

Big Otter Creek below streamflow station BO- 23, South Otter 
Creek, and their tributaries in this southern region; and the 
other. Big Otter Creek above station BO- 23 and Catfish Creek. 

Geomorphologic conditions are very similar in the 
lower region of Big Otter Creek and in South Otter Creek. The 
synoptic measurements made in South Otter Creek and Little 
Otter Creek indicated a direct simple correlation between flows 
in the two streams. There was a similar correlation between 
the flow in two of the branches of South Otter Creek above 
streamflow stations SO- 3 and SO- 4, 

The correlation of geomorphologic conditions in the 
upper region of Big Otter Creek and in Catfish Creek is 
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reasonably good, but the streamflow measurements did not 
indicate a simple correlation between flow in the two streams. 
Nevertheless, the results were sufficiently comparable to 
warrant further study of the possibilities of correlation if 
adequate information can be gathered on the effects of man- 
induced interference with streamflow. 

Ground-water level fluctuations were relatively 
small in most wells measured, ranging from about one to six 
feet, with the exception of well BO-3 where the fluctuation 
was 20 feet. Rises in water level ranging from 0.3 to 6,2 feet 
were recorded in many of the wells in August, 1964, indicating 
that the heavy precipitation of about 10 inches that month 
was sufficient to provide ground-water recharge during the 
summer period. 

IV, 4. 2. Big Otter Creek Basin 

The majority of the tributaries in the upper region 
of Big Otter Creek originate in areas of till and moraine 
deposits which usually provide little base-flow, but in this 
area the streams showed little tendency to approach zero or 
near- zero flows, thereby suggesting the presence of coarser 
subsurface materials. 

Tobacco farming is extensive on the sand plains of 
the basin and so water taking from streams and wells for irri- 
gation is common. This tends to give a distorted picture of 
flow conditions as shown in figures IV. 3. 8,1, The two feed 
mills on the creek, one at Otterville between stations BO-15 
and BO-9 and the other northeast of Tillsonburg between 
stations BO- 16 and BO- 15, also have a great influence on the 
flow, 

IV, 4. 3. Catfish Creek Basin 

In the Catfish Creek drainage basin many tributaries 
originate in clay and till plains. Although East and West 
Catfish creeks are bordered by very narrow sand plains, the 
effect of the other finer materials is very pronounced with 
zero or near-zero flows recorded at several stations. 

In the southern section of the basin. Catfish Creek 
flows through a much wider sand plain and appears to have a 
higher base flow. 

South of Aylmer, extensive tobacco farming is carried 
out, and the water taken for irrigation affects the natural flow 
in the creek, A saw mill on Bradley Creek has a pronounced 
effect on downstream flows as indicated on figure IV.3.8.2. at 
station CF-18, 
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IV. 4, 4. South Otter Creek Basin 

The South Otter Creek drainage basin is in a sand 
plain and has very good base flow. The streamflow measure- 
ments do not indicate serious interference from water usage. 

IV. 5. RECOMMENDATIONS 

As the information collected indicates that the 
basins in this area are suited for correlation studies further 
work is recommended. Additional streamflow and ground-water 
level measurements should be carried out in Catfish Creek 
and in the portion of Big Otter Creek above Little Otter 
Creek. Studies of the records of streamflow from stations 
2 GC-4, 2 GC-15 and 2 GC-16 and of ground-water levels may 
suffice to establish adequate hydrologic correlations for the 
balance of the area. 
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Chapter V 



LYNN RIVER AREA 

V,l. GENERAL DESCRIPTION 

V, 1,1. Location and Extent 
V.1,2, Topography 
V,l,3, Drainage Characteristics 
V. 1.3,1, Lynn River Basin 
V. 1.3. 1.1. Black Creek 
V,l,3,2, Nanticoke Creek Basin 
V,1.3,3. Young Creek Basin 
V. 1,4. Climate 
V.1,5, Geology 

V, 1,6. Interpretation of Gamma-Ray Logging 
V.1,7. Hydrometric Measurements 

V.2, TABLES 

V.2, 1.1. Meteorological Stations in and near the 
Lynn River Area 

V.2. 2,1, Observation Wells in the Lynn River Area 
V. 2,3,1. Surface Geology and Discharge at Periodic 
Streamflow Stations 

V, 2,4. 1, Description of Major Dams in Lynn River Basin 
V, 2,4, 2, Description of Major Dams in Nanticoke River 
Basin 

V. 2,4.3, Description of Major Dams in Black Creek Basin 
V.2. 4, 4, Description of Major Dams in Young Creek Basin 

V.3, GRAPHS AND FIGURES following page 

V, 3.5,1. Precipitation at Simcoe - within Lynn River 
Area 

V.3, 6,1, Temperature at Simcoe - within Lynn River Area 
V, 3,7.1. Gamma- Ray Logging of observation well - L-1 
V.3. 7, 2, Gamma-Ray Logging of observation well - N-4 
V.3, 7. 3, Gamma-Ray Logging of observation well - Y-1 
V.3, 7. 4. Gamma-Ray Logging of observation well - N-3 
V.3, 7, 5, Gamma-Ray Logging of observation well - BL-3 
V.3. 8,1, Discharges and areas for Lynn River 
V.3. 8, 2, Discharges and areas for Nanticoke Creek 
V.3, 8, 3. Discharges and areas for Black Creek 
V.3. 8,4. Discharges and areas for Young Creek 
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Chapter V 



LYNN RIVER AREA 



V.lo GENERAL DESCRIPTION 

The Lynn River Area represents an area that is made 
up predominantly of sand plains and clay plains and forms 
part of the Lake Erie drainage basin. It is described under 
the headings of Location and Extent, Topography, Drainage 
Characteristics, Climate, and Geology. 

Vo 1.1. Location and Extent 

The Lynn River Area includes the main basin of the 
Lynn River and the adjacent basins of Nanticoke, Black and 
Young creeks. The basins occupy the eastern half of the County 
of Norfolk and small parts of the counties of Haldimand and 
Brant. The Lynn River Area comprises approximately 214 square 
miles. 

V.1.2. Topography 

The topography of the Lynn River Area is generally 
flat. On the northwestern and extreme northern boundaries 
of the area the altitude is over 850 feet above sea-level. 

The surface drops sharply to an elevation of about 800 feet 
a short distance from these boundaries and from there slopes 
gently southward to an elevation of about 600 feet near Lake 
Erie. The western, bigger part of the area belongs to the 
Norfolk sand plain physiographic region while the eastern 
portion is part of the Haldimand clay plain. In the northern 
part of the area a recessional moraine exists near the boundary 
between the sand and the clay plains. Over much of the plain 
the slope is only a few feet per mile. The streams have cut 
deep incised valleys, often 50 to 75 feet deep into the plains. 

V.1.3. Drainage Characteristics 

The larger streams in the Lynn River Area are the 
Lynn River, Young Creek, Black Creek and Nanticoke Creek. 

V.1.3.1. Lynn River Basin 

The major stream in the Lynn River Basin is named 
the Lynn River in the section that flows southwards from the 
Town of Simcoe to Lake Erie and Patterson Creek in the section 
above the Town of Simcoe. The total length of the Lynn River 
and Patterson Creek is 17,3 miles with a drop of 225 feet, and 
an average gradient of 13.0 feet per mile. 
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Main tributaries of the Lynn River are Black Creek 
which joins it at Port Dover half a mile from its mouth, and 
Kent Creek which has its confluence at the Town of Simcoe. 

The total area in the Lynn River Basin is approximately 110 
square miles. 

There are two permanent streamflow gauging stations 
in the Lynn River Basin; station 2 GC-8 which is manual and 
is located on the Lynn River downstream of the Town of Simcoe, 
and station 2 GC-12 which is a recording station and is 
located on Patterson Creek upstream of the Town of Simcoe. 
Brief details of these stations are listed below; 



Station; 

Drainage Basin; 
Location; 

Drainage Area; 
Type; 

Period of Record; 



Mean Discharge; 
Extremes Recorded; 



Remarks ; 



Station; 

Drainage Basin; 
Location; 

Drainage Area: 
Type: 

Period of Record: 

Mean Discharge: 
Extremes Recorded: 



Remarks ; 



2 GC-3 
Lynn River 
At Town of Simcoe 
55 Square miles 
Manual 

From July, 1957 ; infomation 
below is for initial six years' 
records 

46.8 cubic feet per second (cfs) 
Maximum daily discharge, 881 cfs, 
March 31, 1960 

Minimum daily discharge, 3.0 cfs, 
February 14, 1961 
Records are fair; discharge 
affected by regulation of small 
mills and by diversion for irri- 
gation. 

2 GC-12 

Patterson Creek 
Near Town of Simcoe 

17.8 square miles 
Recording 

From September, 1963; information 
below is for initial year' s records 

14. 7 cfs 

Maximum instantaneous discharge 
79.6 cfs, August, 23, 1964 
Minimum instantaneous discharge 

5.7 cfs, July 30, 1964 

Records are excellent; discharge is 
affected by pumping for irrigation. 



56 




Fifteen periodic streamflow stations were established in the 
basin not including the portion drained by Black Creek, and 
each station was visited for gauging four times between June 
and November, 1964. Of the 57 measurements taken, zero flows 
or flows less than 0.1 cfs were recorded five times. 

Tobacco farming is the principal activity in the 
basin. Most of the area is cleared; the land is sandy and 
the terrain slightly rolling. Streamflow is affected by irri- 
gation during the growing season. 

There are four dams in the basin; these are listed 
and described in table V. 2.4. 1. Two of the dams are used for 
mill operation, one in the Town of Simcoe on a fairly regular 
basis and the other in Port Dover on an irregular basis. 

The two major toi-ms in the basin are Port Dover and 
Simcoe. The Town of Port Dover, situtated on Lake Erie, 
obtains its water supply from the lake. The supply is supple- 
mented during peak periods from springs which were the 
original source of water supply. The Toxvn of Simcoe obtains 
its water supply from wells and a system of collection galleries. 
The ground-water supply from the galleries is augmented by a 
reservoir on Kent Creek. Both Port Dover and Simcoe discharge 
their effluent into the Lynn River. 

V. 1.3. 1.1. Black Creek 

Black Creek is a tributary of the Lynn River and 
has its confluence half a mile from the mouth of the Lynn 
River at Port Dover. It has a total length of 13.2 miles, a 
fall of 200 feet, and an average gradient of 15,2 feet per 
mile. It is an important tributary as it drains the greater 
portion of the southeastern section of the Lynn River Basin; 
most of the stream mns through the clay plain and the basin 
is immediately ^ast of the main tobacc-growing area. General 
farming and market gardening in the northern section form the 
principal activities of the area. 

There are no major towns in the area. There is 
only one significant dam. It forms a runoff pond on a tribu- 
tary for general farm use and is described in table V.2.4.3. 

Nine periodic streamflow stations were established 
in the Black Creek Basin, A total of 36 measurements were 
taken of which 21 were less than 0.1 cfs. 

V. 1.3.2. Nanticoke Creek Basin 

Nanticoke Creek rises about lij miles north and west 
of Vanessa Station and flows through the Town of Waterford and 




the hamlets of Varency and Nanticoke, It discharges into 
Lake Erie one mile south of the hamlet of Nanticoke and 
seven miles east of Port Dover. It has a length of 26„8 
miles and a total fall of 203 feet, with an average gradient 
of 7.6 feet to the mile. Fourteen periodic streamflow stations 
were established in the basin and each station was visited for 
gauging four times during the course of the survey. Of 55 
measurements make, zero flows or flows less than 0.1 cfs were 
recorded 12 times. 

There are two dams in the basin, one of which is 
owned by the Tovm of Waterford. Information about the dams 
is set forth in table V.2.4.2. 

The headwaters of the creek are in the tobacco grow- 
ing sand plain region west of Waterford. East and south of 
Waterford, Nanticoke Creek flows through clay plains. Approxi- 
mately half of the area, in the upper reaches, is laregely 
within the sand plain, and the other half is within the clay 
plain. 



V,1.3.3. Young Creek Basin 

Young Creek is an easterly flowing stream which rises 
just south of the hamlet of Greens Corners. It is about 11 
miles long and flows into Lake Erie at Port Ryerse about three 
miles southwest of Port Dover. It has a total fall of 203 
feet and an average gradient of 18.8 feet to the mile. Its 
entire course is in the tobacco- growing, sand plain except for 
an extremely small portion in a clay plain at its mouth near 
the lake. Many springs occur within the basin and there is 
a well-maintained base flow during the summero There are two 
large farm ponds and a conservation dam on the stream. These 
are described in table V.2.4.A, There are no large tributaries. 

A recording streamflow gauge, station 2 GC-14, was 
established near Vittoria in September, 1963. Information 
from the first year of records is summarized below; 



Station: 

Drainage Basin: 
Location ; 

Type : 

Drainage Area: 
Period of Record: 



2 GC-14 
Young Creek 
Near Vittoria 
Recording 
22.7 square miles 
From September, 1963; informa- 
tion below is for initial year's 
records 
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Mean Discharge: 20.1 cfs 

Extremes Recorded: Maximum instantaneous discharge 

114 cfs, August 23, 1964 
Minimum instantaneous discharge 
1,4 cfs, December 23, 1963 

Five periodic streamflow stations were established. Nine- 
teen measurements were taken; only one measurement was less 
than 0,1 cfs, 

V, 1,4, Climate 

The climate of the Lynn River Area is very similar 
to that of the Big Otter Creek Area. The moderating effect 
of the Great Lakes, especially that of Lake Erie is notice- 
able, The average annual precipitation ranges from about 
32 inches in the eastern part of the area and the area along 
the lake to nearly 38 inches in the western and northwestern 
parts. The precipitation is fairly evenly distributed 
throughout the year. The growing season lasts for about 200 
days from the middle of April to the first week in November, 

The mean annual temperatures recorded at meteorological 
stations in and near the Lynn River Area vary between 46°F 
and 47°F. The average temperatures in July barely reach 70°F 
and in January they vary between 23^^F and 24°F. During the 
survey period, April, 1964 to March, 1965, the average annual 
temperature was nearly 1°F lower than average, but the pre- 
cipitation during the year of the survey was bet^-zeen about 4 
to nearly 14 inches above norraal. Much higher than average 
precipitation was recorded during August, 1964, and somewhat 
higher than average precipitation occurred during the 1964/65 
winter months. The period during which the annual averages 
for the sunreo/ „ure computed extended from April 1, 1964 to 
March 31, 1965. The temperature and precipitation figures 
used in calculating the above averages were taken from meteor- 
ological stations at Delhi, Simcoe, Port Dover, and Hagersville, 
The first three stations have temperature and precipitation 
normals for a 30- year period but the station at Hagersville 
has only precipitation normals for a 30-year period. The 
meteorological stations in or near the Lynn River Area are 
listed in table V. 2,1.1. 

V,l,5, Geology 

The oldest bedrock is at the northernmost part of 
the area. The bedrock there consists of dolomite and belongs 
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to the Silurian, Bass Island formation. Records of deep 
wells indicate that the bedrock in the area dips in a 
southerly direction. Towards the south younger formations 
make up the bedrock immediately underlying the overburden. 

In the vicinity of Waterford the limestones and dolomites 
of the Devonian, Bois Blanc formation comprise the bedrock 
and farther south the limestone of the Devonian, Delaware 
formation underlies the overburden. 

The overburden is composed of unconsolidated deposits 
of various thicknesses. The bedrock is exposed in a few 
quarries in the eastern part of the area and at several 
places along Nanticoke Creek. The overburden thickens towards 
the west and reaches a thickness well over 200 feet at the 
southwestern part of the area. 

Most of the surface deposits were laid down during 
the Wisconsinan glacial period after the continental glacier 
started to recede. The areal distribution of selected group- 
ings of the surface deposits is shown on plate 4. The glacier 
had two lobes - the Huron and the Ontario- Erie. The Ontario- 
Erie lobe built the Paris and Galt moraines. The southern por- 
tion of the Galt moraine extends through the middle of the area 
to the town of Simcoe. West of the moraine, glacial Lake 
Whittlesey covered the land, and a large delta with sand 
deposits up to 75 feet thick was formed in the lake. When the 
ice retreated farther to the Lake Ontario Basin, glacial Lake 
Warren inundated the area. Lake Warren deposited thick beds 
of clay and silt east of the moraine. Both glacial lakes 
Whittlesey and Warren left numerous shorelines and beaches in 
the Norfolk sand plain and on the moraine. Lake Warren built 
a good gravel bar near Waterford. 

Wind and stream erosion have altered the lake plain 
topography to its present form. 

V.1.6, Interpretation of Gamma-Ray Logging 

In the Lynn River Area five wells were logged. The 
gamma- ray log of well L-1, figure V, 3,7,1,, shows the position 
of the water table very well and a succession of finer and 
coarser sand and gravel layers below the water table. The log 
of well Y-1, figure V,3,7.3,, indicates fairly well the strati- 
fication of the upper 50 feet of the overburden. The position 
of the water table seems to coincide more-or-less with the 
contact betc^reen the sand and clay. The log of well N-3, figure 
V,3,7.4, , indicates the presence of the water table, but shows 
relatively little variation in the predominantly clayey portion 
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of the overburden penetrated by the well. The characteristics 
of the log for well N-4 are similar to those for well N“3. 

The log of well BL-3, figure V.3.7.5., seems to indicate the 
presence of about 5 feet of sandy loam overlying clay. The 
level of the water table is clearly seen on the log but one 
cannot tell from the log whether there is clay below the 
water table or not; however, there is an indication that 
some sandy material may be present from a depth of 16 to 18 
feet. The driller's logs of neighbouring wells do not show 
the presence of sand at similar depths. 

V,l,7. Hydrometric Measurements 

Measurements of ground-water levels were taken in 
ten observation wells, of which nine were in the overburden 
with depths varying from 10 feet to 50 feet. The two wells 
in the Lynn River Basin had recoveries of five and two feet 
between August, 1964 and March, 1965, Of the four wells in 
Nanticoke Creek Basin two wells had recoveries varying between 
tow and three and a half feet while two wells did not exhibit 
much change. In Black Creek Basin one well was relatively 
unaffected, one showed a recovery of 14 feet between October 
and March while the level of the rock well varied by less than 
one foot. The well in Young Creek had a recovery of about 35 
feet between October and March, The relations of streamflow 
to area and to the nature of surface deposits are illustrated 
on figures V.3,8,1., V.3.8.2., V,3.8.3,, and V.3,8,4. 
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Table V.2.1.1 



Meteorological Stations in or near the Lynn River Area 



la: -oi'oiogi cal 

S tations 


Type of 
Temperature 


Observation 

Precipitation 


Started 


Ended 


Remarks 


Brantford 

OWRC 


* 


* 


Feb., 1960 

1 






Delhi CDA 


* 

i 




1 

Jan. , 1962 

i 

i 


1 

1 

I 


Records avail- 
able for other 
stations near 
this site since 
1934 


Hagersville 2 


* 


* 


Jul. ,1956 






Port Dover 


* 


* 


Mar. , 1949 




Records avail- 
able for other 
stations near 
this site since 
1872 


St. Williams 






Apr. , 1954 






Simcoe 


* 

i 


* 


May, 1965 


j 


1 

Records avail- 

1 

able for other 
stations near 
this site since 
1961 
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Table V. 2. 2. 1. 



Observation Wells In the Lynn River Area 













S r. atic--levo.l 










Water- 


Depth of 




irement 3 


Drai nage 


Well 
No , 


Owner 


Location 


yielding 

zone 


Well 
{ feet ) 




Deptli to Water 
( feet) 


Lynn 

River 


L-l 


W. Kotanko 


Woodhouse twp* 


Fine sand or 


22. a 




3 .6 






Con. 3 lot 4 


silt seams 




Oc t . 2.'0/64 
Dec .17/64 


9.9 

5,0 














•J an . 2 '} ! L. 2 ) 


.4 . 3 














Feb. 19/0 5 


3 .6 














Mar. 4/60 


4.5 














Mar. 10/95 


3.7 




L-2 


B, Tisdale 


Woodhouse twp- 


Fine sand 


19.0 


Aug .I0/6'}. 


7.0 








Con. 2 lot 10 






Oc t . r.o/ 04 


9.3 














Dec .iV/tA 


5.9 














Feb.iy/65 


5.2 












i 


Mar. 4/09 


5.7 










1 




Kar ., 18/ o> 


5.1 


Nanticoke 


N-1 


D.H.O. 


Townsend twp. 


Sand 


9.8 


Hay i>'i/64 


0.3 


Creek 






, Con. 3 lot 1 






Oct. 20/6.'*. 
Doc .17/67 


3 . 5 
0.4 














J an . 21/65 


0.2 
















ice level 














Mar ,l2/6i; 


0.4 














Mar , 1. 8 / 6 


0.4 




N-2 


I. Ivanhall 


Townsend twp. 


Clay 


16.3 


Aug ,17/64 


4.9 






Con. 10 lot 21 


(bedrock con- 




Oct. 20/64 


5.8 










tact) 




Dec .17/64 


1 5.6 














Feb .19/65 


4.9 














Mar. 4/6ii 


5.0 














Mar .13/6.5 


5.2 




N-3 


S.S.#17 


Walpole twp. 


Clay 


37.0 


May 20/64 


2.2 






Walpole 


Con. 3 lot 4 


(bedrock con- 




Aug.,l//o4 : 


5-9 






(school ) 




tact) 




!,<ec. 17/04 


0.5 














Jan. 21/65 
















Fee .19/05 


3.0 














Har. 4/65 


4.0 














iMar ,13/o5 


3.9 




N-4 


S.S.#1 


Walpole twp. 


Clay 


17.4 


May 13/64 


2.7 






Walpole 


Con. 3 lot 4 


(bedrock con- 




Auf;. 17/04 
Oot .20/64 


8.3 








tact) 




11.9 














Dec .17/64 


8.2 














J an , 21/65 


4.9 














Fob. 19/65 


5.6 














Mar. 4/65 


6,1 














Mar. 19/65 


5.2 


Black 


BL-1 


Tyrell Cora- 


Townsend twp. 


Sandy clay 


40.4 


Aug .lV/6i* 


27.4 


Creek 




munity Centre 


Con. 12, lot 12 






Oc t , 20/'-i4 
Dec .17/64 
J an . 2.1/6 5 


29 , 2 














Feb, .19/65 


23 . 3 














Mar. 4/05 


28.0 














Mar. 18/6 5 


27 . 6 




BL-2 


S.S./flO 


Townsend twp. 


Limestone 


73.1 


Auk. 19/64 


/,! . 6 






Townsend 


Con. 4 lot Id 


rock 




Dec .17/64 


41.5 






(school) 








Feb. 19/ 6 ‘3 


40.2 














Mar. 4/65 


40.1 














Mar. 1 0/65 


39.8 




BL-3 


Sin i til 


Woodhouse twp. 


Clay 


22,4 


May 13/64 


3 . 4 








Con. 2 lot 18 




OCL , 20/64 


20.0 














Dec .17/64 


12.1 














Feb. 19/6 5 


6.0 














Mar. 4/65 


7.0 














Mar. 13/6 5 


6,2 


Young 


Y-1 


M. Culver 


Woodhouse twp- 


Fine sand 


50.0 


Oct. 20/64 


42.4 


Creek 






Broken Front 






D e c < 1 7 / 6 4. 


26.7 








lot 1 






J an . 21/64 


13.6 














Mar. 4/65 


14.7 














Mar. 18/65 


7.8 
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Table V. 2. 3. 1. 

Surface Geology and Discharge at Periodic Streamflow Stations 



LYNN RIVER AREA - 1964 



Tributary 


Area 


Percentage of Area Covered By; 




Streamflow in cis 


Station Confluent 


Designation 


Drained 




Ice Contact 






and Date of Measurement 


Number Location 




sq. ml. 


Sand 


Deposits 


Till 


Clay Bedrock 


1 


2 


3 


4 


LYNSs' itIVER 














May 12 


July 7 


Aug. 18 


Oct. 14 


L-13 




59.6 


95 




4 


1 


65 


30 


35 


35 


L-12 




58. 4 


96 




4 


0 


71 


33 


36 


33 


g 






















L-10 

f 




53.9 


95 




4 


1 


96 


29 


30 


40 


L-9 




49.9 


96 




4 




101 


37 


32 


41! 


b, c, d, e 






















L-3 




17. 4 


98 




2 




N, M. 


N.M. 


N.M. 


9. 6 


L-2 




9. 5 


96 




4 




16 


3. 6 


6. 0 


7. 0 


L-1 




3. 5 


89 




11 




6. 5 


0. 7 


1. 1 


1. 4 


Tributaries 






















L-4 


a 


3. 8 


100 








4. 9 


1. 2 


1. 0 


0. 5 


L-8 


b 


6.9 


96 




4 




3. 2 


1. a 


1. 8 


4. 5 


L-7 


c 


2. 8 


95 




5 




1. 1 


0. 2 


0. 2 


0. 4 


L-14 

Kent Creek 


d 


1. 5 


92 




8 




0. 6 


< 0. 1 


0. 1 


0. 2 


L-G 


e 


14.9 


100 








19 


7. 6 


7. 8 


9. 2 


L-5 




5.6 


100 








7.9 


1. 6 


1. 8 


1. 8 


L-15 


f 


2.2 


96 




4 




Dry 


Dry 


Dry 


Dry 


L- 1 1 


g 


2. 7 


100 








2. 4 


1. 1 


1.9 


1. 4 


BLACK CREEK 














May 13 


July 8 


Aug. 19 


Oct. 13 


b, c 






















BL-2 

a 




28.0 


25 




1 


74 


8. 8 


-! 0. 1 


0. 3 


< 0. 1 


BL-5 




11. 2 


19 






81 


4. 6 


Dry 


< 0. 1 


< 0. 1 


BL-e 




9. 6 


7 






93 


4. 0 


Dry 


Dry 


Dry 


BL-7 




2.0 


4 






96 


1. 4 


Dry 


Dry 


Dry 


Tributaries 






















BL-4 


a 


11. 4 


39 




4 


57 


4. 0 


0. 1 


0. 1 


0. 4 


BL-8 




5. 4 


26 




8 


66 


2. 8 


0. 1 


0. 2 


0. 2 


BL-ll 


b 


3. 1 


27 






73 


0. 7 


Dry 


Dry 


Dry 


DL-9 


c 


3.3 


24 






76 


0. 5 


Dry 


- 0. 1 


< 0. 1 


BL-10 




2. 1 


38 
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0. 2 


Dry 


Dry 


Dry 


YOUNG CREEK 














May 15 


July 7 


Aug. 18 


Oct. 15 


Y-C 




24. 7 


98 






2 


34 


16 


18 


18 


Y-4 

a 

Y-3 




21. 4 


100 








26 


10 


12 


N.M, 




8. 6 


100 








15 


2. 3 


3. 8 


3. 7 


Y-1 




6. 7 


100 








12 


1. 1 


2. 3 


2. 5 


Tributary 






















Y-2 


a 


3.4 


100 








3. 3 


^ 0. 1 


0. 8 


0. 5 


Small Creek 
Y-7 




7. 2 


98 






2 


1. 5 


0. 4 


0. 6 


0. 6 


NANTICOKE CREEK 














May 14 


July 6 


Aug. 7 


Oct. 13 


N-1 




70. 0 


40 




8 


52 


41 


3. 5 


6. 8 


7. 4 


N-2B 




60.2 


46 




10 


44 


38 


3. 1 


6. 5 


6. 1 


N-10 




54. 6 


50 




11 


39 


35 


2. 3 


5. 9 


5. 8 


N-3 




50. 3 


54 




12 


34 


32 


2. 7 


5.9 


5. 4 


N-11 




35. 5 


73 




13 


14 


N. M. 


3. 3 


6. 2 


4.9 


N-4 




30.0 


85 




14 


1 


29 


3.2 


8. 2 


4„ 6 


b 

N-5 




7. 6 


75 




25 




2. 7 


0. 3 


1. 0 


0. 8 


N-13 




3. 2 


81 




19 




0. 4 


0. 2 


-1 0. 1 


0. 2 


Tril)ii taries 






















N-12 


a 


1.7 


73 




27 




^ 0. 1 


0. 1 


Dry 


Dry 


N-14 


b 


0. 6 


100 








< 0. 1 


'1 0. 1 


Dry 


<0. 1 


N-8 


c 


4. 8 


27 




23 


50 


1. 6 


0. 2 


0. 2 


0. :i 


N-9 




3. 5 


37 




31 


32 


1. 0 


0. 2 


0. 2 


0. 3 


N-15 


d 


3. 3 


100 








c 0. 1 


< 0. 1 


0. 1 


.. 0. 1 
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Table V. 2. 4. 1. 



DESCRIPTION OF MAJOR DAMS IN LYNN RIVER BASIN 



Location Use 



Description Dimensions* Method of Owner 

Operation 



Port Dover 


Mill 


Earth dam; 
concrete spillway 


Height 25ft. ; spUlway - 
three sections - 10 ft. , 
20ft., and 50ft. wide 


Used seldom and 
intermittently in 
summer; used 
constantly in 
September and 
October 


Mlsner 

Fertilizers 

Ltd. 


Slmcoe 


Woolen mill 


Earth dam; 
concrete spillway 


Height 15ft. ; spUlway- 
three 25ft. sections 


One wheel operated 
on water power 8 
hrs/day, 5 days/ 
week, other wheels 
operated on electric 
power 


Slmcoe Woolen 
Stock Company 


Slmcoe 


Regulates water 
levels In parks 


Earth dam; 
concrete spillway 


Height 12ft. ; spillway- 
one 15ft. section, two 
10ft. sections, one 
25ft. section, one 4ft. 
section 


Regulation quite 
constant 


Town of 
Slmcoe 


Slmcoe 


Conservation 


Earth dam; 
concrete spillway; 
stoplogs 


Height 12ft. ; splllway- 
flve 12ft and two 6ft. 
sections 


Constant regulation 
In summer months 


Big Creek 
Region Con- 
servation 
Authority 



* All dimensions approximate 



Table V. 2. 4. 2. 



DESCRIPTION OF MAJOR DAMS IN NANTICOKE CREEK BASIN 



Location Use Description Dimensions* 



Method of 
Operation 



Owner 



Waterford 


Downstream 

regulation 


Earth dam; 
coiu*rele spillway; 
gate- controlled, 
steel culvert outlet 


Heigh! 1511. ; spillway 
20ft. wide; steel cul- 
vert 5ft. diameter 


Water released 
slowly during 
low flow periods 


Town of 
Waterford 


Two miles 
east of 
Waterford 


General farm 
use; no irri- 
gation; used 
for power in 
winter. 


Earth dam and 
roadway; concrete 
spillway; stoplogs 


Height 10ft. ; spillway 
20ft. wide 




Hellyer Farms 


♦ Ail dimensions 


approximate 
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Table V. 2. 4. 3. 



DESCRIPTION OF MAJOR DAMS IN B LACK CREEK BASIN 



Location 


Use 


Description 


Dimensions’*' 


Method of 
Operation 


Owner 


Three miles 


Private; general 


Earth dam; 


Height 20ft. 


Runoff pond with 


R. Schirk 


upstream of 


farm use 


corrugated- iron 




little or no flow 




Port Dover 




culvert outlet 




In summer 




on tributary 












* All dimensions approximate 














Table V. 2. 4. 4. 








DESCRIPTION OF MAJOR DAMS IN YOUNG CREEK BASIN 




Location 


Use 


Description 


Dimensions* 


Method of 
Operation 


Owner 



Vlttorla 


Conservation; 
formerly a mill 
dam; rebuilt 


Earth dam and road- 
way; concrete spill- 
way; stoplogs at 
bridge 


Height 15ft. , spillway 
two 15ft. sections 


Constant regulation 
In summer 


Big Creek 
Region Con- 
servation 
Authority 


Walsh 


Private dam; 
general farm 
use, spraying, 
etc. ; no irri- 
gation 


Earth dam; two 
concrete spillways; 
corrugated- iron 
culvert outlet 


Height 10ft. 


Water released 
slowly during 
times of heavy 
Irrigation 




Greens Corner 


Private dam; 
irrigation 


Earth dam 


Height 51 1. 




Albert Mels 



* All diiiicuslons approximate 
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Temperature in degrees Fahrenheit 




I AVERAGE MONTHLY PRECIPITATION FOR PERIOD 1931 -1960 
Q MEAN MONTHLY PRECIPITATION DURING OCTOBER 1963-MARCH 1965 



FIGURE V. 3.5.1. PRECIPITATION AT SIMCOE - WITHIN LYNN RIVER AREA 
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I AVERAGE MONTHLY TEMPERATURE FOR PERIOD 1931-1960 
[] MEAN MONTHLY TEMPERATURE DURI NG OCTOBER 1 963 - M ARCH 1965 

FIGURE V. 3.6.1. TEMPERATURE AT SI MCOE — WITHIN LYNN RIVER AREA 









INTERPRETATION OF GEOLOGY 



DRILLERS' LOGS |GAMMA-RAY LOG 



SAND 

AND 

GRAVEL 



GAMMA-RAY LOG: 



MEASURED STATIC WATER LEVEL. 



Dec. 17, 1964 



5.0 ft. 



DEPTH OF WELL; 

DIMENSION: 

CASING; 

TIME CONSTANT. 
SENSITIVITY: 



22.8 ft. 
3 ft. diameter 
Cement tile 
1 

0.005 milliroentgens per hour 



DEPTH 

IN 

FEET 




20 

-22.8 ft. 



FIGURE V. 3.7.1. GAMMA-RAY LOGGING OF OBSERVATION WELL L-1 



INTERPRETATION OF GEOLOGY 



DRILLERS’ LOGS GAMMA. RAY LOG 



GAMMA-RAY LOG: 



MEASURED STATIC WATER LEVEL: 



Dec. 17, 1964 



8.2 ft. 



DEPTH 

IN 

FEET 




-17.4 ft. 
20 



DEPTH OF WELL: 


17.4 ft. 


DIMENSION; 


3 ft. diameter 


CASING; 


Stone 


Tl ME CONSTANT: 


10 


SENSITIVITY: 


0.0025 milliroentgens per hour 


FIGURE V. 3.7.2. GAMMA-RAY 


LOGGING OF OBSERVATION WELL N-4 




















INTERPRETATION OF GEOLOGY 



DRILLERS’ LOGS |GAMMA>RAY LOG 



GAMMA-RAY LOG; 



MEASURED STATIC WATER LEVEL: 



Dec. 17, 1964 



26.7 ft. 



DEPTH 

IN 

FEET 




.48.95 ft. 

50 



DEPTH OF WELL: 


48.95 ft. 


DIMENSION: 


4 ft. square 


CASING: 


Stone 


TIME CONSTANT: 


1 


SENSITIVITY: 


0.0025 milliroentgens per hour 


FIGURE V. 3.7.3. GAMMA-RAY LOGGING OF OBSERVATION WELL Y-1 



INTERPRETATION OF GEOLOGY 



DRILLERS’ LOGS GAMMA-RAY LOG 



GAMMA-RAY LOG: 



MEASURED STATIC WATER LEVEL: 



Dec. 17, 1964 



6.5 ft. 



DEPTH 

IN 

FEET 




-37.0 ft. 

40 



DEPTH OF WELL: 


37.0 ft. 


DIMENSION: 


3 ft. diameter 


CASING: 


Stone 


TIME CONSTANT: 


10 


SENSITIVITY: 


0.0025 milliroentgens per hour 


FIGURE V. 3.7.4. GAMMA-RAY LOGGING OF OBSERVATION WELL N-3 
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BL-2 25 



BL-5 19 
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FIGURE V. 3. 8. 3 
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98 
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FOR 
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I 

I PERIODIC STREAMFLOW GAUGING STATIONS 



PREPARED BY » A V. C. 
DATE : NOV. 9, 1966 



FIGURE V. 3. 8. 4 




V.4. DISCUSSION AND CONCLUSIONS 



V.4.1. General 

It can be seen from plate 4, that the Lynn River 
Area can be divided approximately by a north- south line into 
two distinct geologic areas - a sand plain on the west and a 
clay plain on the east. The Lynn River, Young Creek and the 
upper section of Nanticoke Creek are in the sand area, and 
Black Creek and the lower section of Nanticoke Creek are in 
the clay area. 

Minimum flows measured at the farthest downstream 
periodic station and the corresponding flow index for each of 
the three main streams were as follows: 



S tr earn 


Flow 

cfs 


Area 
s q . mi . 


Flow Index 
cfs/ sq.mi. 


Lynn River 


30 


59.6 


.50 


Young Creek 


16 


24.7 


.65 


Black Creek 


LO.l 


28. 


L.004 


Nanticoke Creek 


3.5 


70. 


.05 



The flow indices demonstrate quite clearly the low flows from 
the clayey areas which lie in the Black Creek and Nanticoke 
Creek basins. 

Flows through the sand plain are complicated by the 
extensive use of water for irrigation. Similar to the Big 
Otter Creek Area, it is well suited for production of tobacco. 

There are recording stations on the Lynn River and 
Young Creek, there are none on Black and Nanticoke creeks. 
Station 2 GC-8 on the Lynn River is affected by upstream regu- 
lation and thus the records have to be used with this in mind. 
Station 2 GC-12 on Patterson Creek and station 2 GC-14 on 
Young Creek were installed only recently in September, 1963. 

Considering the above factors correlation of stream- 
flow among all the basins in this area is not feasible. 

However, Lynn River and Young Creek are very similar and good 
correlation between stations 2 GC-12 and 2 GC-14, This should 
be evaluated when more adequate records for the three recording 
stations become available, Baseflow to Black Creek and the 
lower portion of Nanticoke Creek is very small and similar, but 
precise correlation would be difficult. 
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The recorded water-level fluctuations in the obser- 
vation wells did not cover a full-year's period, but the 
fluctuations were much greater in two wells, BL-3 and Y-1, 
yielding water from the overburden in or adjacent to the clay 
plain than in other wells, most of which are in the sand plain 
or obtain water from the bedrock- overburden contact within the 
clay plain. 

V.4.2. Lynn River 

High baseflows were measured at most points in this 
basin; however, the discharge per square mile which varied 
from point to point got as low as zero at station L-15, This 
variation appears to be due to the variation in the thickness 
of the sand across the basin and to the presence of small 
areas of finer materials. 

Flow through the Town of Simcoe is regulated by 
numerous dams creating reservoirs for recreational purposes. 

There is also a woollen mill which utilizes water power to 
operate one of its wheels. This regulation interferes with 
natural instantaneous flows measured downstream of Simcoe. 

There is extensive tobacco cultivation in the Lynn 
River Basin which also interferes with natural streamflow dur- 
ing the growing period. 

V. 4. 2.1. Black Creek 

Very low to zero flows were recorded in this basin 
throughout the summer period. This is expected from the sur- 
ficial geology which indicates poor ground-water conditions in 
much of the basin. 

The bank of sand which projects into the basin appears 
to have no significant effect in increasing baseflow, and this 
suggests that the sand layer is shallow, or has low permeability. 

The higher flow recorded in May suggests that there 
is reasonable flow in the creek while the water table is 
generally higher. 

V.4.3. Young Creek 

Young Creek is very similar to the Lynn River in 
ground-water discharge characteristics. 

Instantaneous flows are affected by water taking for 
irrigation of tobacco and water conservation dams which have 
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been constructed at two points on the creek. These dams have 
been built mainly to augment low flows and are operated to 
release water mostly in the irrigation period. It is desir- 
able to have sufficient information recorded on their opera- 
tions to be able to assess their effects on streamflow. 



V„4.4. Nanticoke Creek 

Nanticoke Creek can be divided into two geologic 



areas. 

The upper part, mainly above Waterford is in a 
sand plain, but baseflow in this area was not as good as was 
expected. It is possible that this is due to the nature of 
the sand deposit or to the fact that some of the ground water 
discharges beyond the basin. 

Downstream of Waterford, the creek flows through a 
clay plain where the baseflow was low. 

The dam at Waterford is owned by the town and once 
filled in the spring is only operated to augment low flow 
during extreme droughts. Tlierefore, it should be possible to 
identify its effect easily. 



V.5. RECOMMENDATIONS 

As the Lynn River, Young Creek and the upper reaches 
of Nanticoke Creek above station N-4 lie predominantly in the 
Norfolk sand plain they form a unit suitable for streamflow 
correlation studies. It is recommended that they be studied 
separately from the rest of the area or be grouped with other 
adjoining areas of similar geologic characteristics. The 
eastern section of the Big Otter Creek Area and the inter- 
vening Big Creek drainage basin have the same predominant sur- 
face geologic characteristics as i.ue western section of the 
Lynn River Area, Thrs whole block forms a more or less ideal 
area for streamflow correlation studies and is recommended 
especially as recent detailed water resources studies were 
undertaken in the Big Creek and Big Otter Creek basins. However, 
Nanticoke Creek is regulated by a dam about one mile above 
station N-4 and correlation of this upper portion of Nanticoke 
Creek with the other streams may only be possible with accurate 
information on the operation of the dam. 
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Chapter VI 



TWENTY MILE CREEK AREA 



Via. GENERAL DESCRIPTION 

Twenty Mile Creek Area was selected to represent a 
clay plain area. It is described under the headings of 
Location and Extent, Topography, Drainage Characteristics, 
Climate, and Geology. 

VI. 1.1. Location and Extent 

The Twenty Mile Creek Area comprises the main basin 
of Twenty Mile Creek and the adjacent basins of the Welland 
River and Forty Mile Creek, The basins are located in parts 
of the counties of Wentworth, Lincoln, Haldimand and Welland. 
The Twenty Mile Creek Area occupies approximately 474 square 
miles. 

VI. 1.2. Topography 

The topography of the Twenty Mile Creek Area is 
fairly flat. Most of the area belongs to the Haldimand clay 
plain physiographic region. The only areas of considerable 
relief are those where the Twenty Mile and Forty Mile creeks 
cut deep notches through the Niagara escarpment to drain to 
Lake Ontario and the deltaic ridge near Fonthill. Low, 
easterly trending ridges govern and separate the drainage of 
the area„ The westernmost part of the area has an altitude 
over 800 feet but the general elelvation varies between 600 
and 750 feet above sea level. 

In the vicinity of Fonthill at the eastern end of 
the area the sand and gravel ridge reaches an elevation over 
850 feet. The lowest elevation in the area is 246 feet at 
Lake Ontario. 

VI, 1.3, Drainage Characteristics 

The main streams in the area are Twenty Mile Creek, 
the Welland River, and Forty Mile Creek. 

VI. 1.3.1. Twenty Mile Creek Basin 

Twenty Mile Creek rises about 2% miles northwest of 
the hamlet of North Glanford at an elevation of about 725 feet, 
follows an easterly direction parallel to the Niagara escarp- 
ment, swings northwards about 1 mile south of the hamlet of 
Tintern, crosses the escarpment at Jordan and empties into Lake 
Ontario at an elevation of about 246 feet. Most of the basin 
is in the Haldimand clay plain with low, easterly trending 
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morainic ridges separating the basin from the Welland River 
basin on the south and the Forty Mile Creek basin on the north. 
The gradient is relatively flat with an average value of 5.4 
feet per mile above the escarpment. In the downstream 
stretches the bed of the stream is bedrock. 

Farming is mixed in the area with considerable fruit 
growing near Jordan and vegetable growing near Binbrook where 
irrigation is practised. 

There is a permanent streamflow gauging station, 

2 HA-6, at Ball's Falls, A brief description and details are 
given below; 



Station: 

Drainage Basin: 
Location; 

Drainage Area; 
Type; 

Period of Record; 



Mean Discharge 
Extremes Recorded: 



2 HA-6 

Twenty Mile Creek 
At Ball's Falls 
113 square miles 
Manual 

From March, 1957; information 
below is for initial six years' 
records 
85,8 cfs 

Maximum daily discharge 4,580 
cfs on April 4, 1960 
Minimum daily discharge nil at 
various times 



Because of the predominant clayey nature of the basin there 
is very little baseflow and zero flow is recorded for several 
occasions. 

Fifteen periodic streamflow stations were established 
in the basin. Fifty- one measurements were taken; zero flow 
and flows less than 0,1 cfs were recorded 24 times. Three 
Mile Creek, in the headwaters, and Spring Creek, with its con- 
fluence downstream of Tintern, are the two large tributaries 
of Twenty Mile Creek. 



VI, 1.3. 2. Welland River Basin 

The Welland River drains some 350 square miles of 
the Haldimand clay plain, an area of little relief which slopes 
from west to east. A sand and gravel ridge occupies a small 
portion of the northeastern tip of the basin. The river 
originates on the eastern edge of the Township of Ancaster just 
south of Hamilton at an elevation of approximately 800 feet and 
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flows 80 miles to the Niagara River where it discharges at 
an approximate elevation of 570 feet. The average 
gradient of the river is about 3 feet per mile with steeper 
gradients in the headwaters. For the final 50 miles the 
gradient is less than 1 foot per mile, but the water is 
relatively turbid, a condition which appears to be due to 
active erosion in the headwater areas. 

The river passes through the City of Welland, under 
the Welland Ship Canal by an inverted syphon, and continues 
to its mouth at the Niagara River. The lower 4 miles from 
the Chippewa-Queenston Power Canal to the mouth of the river 
has been channelized and allows a reverse flow through this 
section of the stream to the power canal. However, the study 
area has been confined to the portion west of the Welland 
Ship Canal. 

There is a large peat bog in the southeast corner 
of the watershed which comprises marsh covered with scrub, 
bush and trees. There are no major dams on the river and 
little irrigation is practised. 

There is a permanent streamflow gauging station, 

2 HA- 7, at Merritts Church, A brief description and pertin- 
ent details are given below; 



Station: 

Drainage Basin: 
Location: 

Drainage Area: 
Type : 

Period of Record; 



Mean Discharge: 
Extremes Recorded; 



2 HA- 7 

Welland River 

At Merritts Church, 3^ miles 
northeast of Canboro 
87 square miles 
Manual 

July, 1957, - April, 1962, and 
from Oct., 1962; information 
below is for five years' records 
6.71 cfs 

Maximum daily discharge 2,790 cfs, 
April 1, 1960 (estimated) 

Minimum daily discharge nil at 
various times 



Eleven periodic streamflow stations were established 
in the basin. Thirty measurements were taken which included 
15 readings of flows less than 0.1 cfs. 

The stream has very little sustained baseflow and 
this is reflected in the zero flows recorded by the permanent 
streamflow station during the summer and at many of the synoptic 
survey stations. 
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VI. 1.3, 3, Forty Mile Creek Basin 

Forty Mile Creek runs close to the upper edge of 
the Niagara escarpment. It rises at an elevation of approxi- 
mately 675 feet northwest of the settlement of Tweedside. It 
is 11.0 miles long, follows an easterly direction for 8.3 
miles and turns north over the escarpment near Grimsby where 
it discharges into Lake Ontario at an elevation of approxi- 
mately 246 feet. Between its source and the top of Beamer's 
Falls 9.1 miles downstream it falls 75 feet with an average 
gradient of 8.2 feet per mile. Between Beamer's Falls and 
Highway 8 the creek falls 375 feet in 3 miles. From Highway 8 
to the mouth the gradient is 90 feet per mile. 

There are no permanent streamflow gauging stations 
on the stream. Five periodic streamflow stations were established. 
Twenty measurements were taken and these included 10 flows less 
than 0,1 cfs. 

While the channel proper flows in a clay plain, it 
is flanked on the north and south by low, easterly trending 
ridges of glacial till. 

VI. 1.4, Climate 

The climate of the Twenty Mile Creek Area is modi- 
fied by the proximity of Lake Ontario in the north and of 

Lake Erie in the south. The average annual precipitation ranges 
from 31 inches in the western part of the area to over 34 
inches in the eastern part of the area. The growing season 
has an average length of about 200 days, from the middle of 
April to the first week of November. The mean annual tempera- 
ture varies from 46°F in the western part of the area to over 

48op in the eastern part of the area and along the shore of Lake 

Ontario, The January temperatures follow a similar trend and 
range from 23°F to 27°F, During the period April, 1964 to 
March, 1965 the average annual temperature was slightly lower 
than the long-term average. The precipitation during this 
period exceeded the normal by 1 to 3 inches. The temperature 
and precipitation figures considered for the area were taken 
from meteorological stations at Caledonia, Canboro, Welland, 
Vineland, Grimsby and Grimsby Rock Chapel. While most of these 
stations have not been in operation for long periods most of 
them have replaced stations near their present locations, 

IV. 1.5. Geology 

The bedrock consists of a succession of Palaeozoic beds 
dipping slightly southward. Below the Niagara escarpment at 
the shore of Lake Ontario, the Ordovician, Queenston, shale 
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formation forms the bedrock. The escarpment is composed of 
younger, Silurian sandstones, shales and dolomites. The top 
of the escarpment is formed of the Lockport dolomite formation 
which underlies a narrow strip of the plain and is bordered 
on the south by dolomite of the Guelph formation. Farther 
south the dolomite beds are overlain by the Salina formation 
which is composed of a series of dolomite, limestone, shale 
and gypsum members. The bedrock is exposed at several places 
in creek beds, gorges and stone quarries, and along the 
Niagara escarpment. 

The overburden is composed of unconsolidated deposits 
mainly of glacial and glacio-lacus trine origin. The areal dis- 
tribution of selected groupings of the surface deposits is 
shown on plate 5. The overburden near the Niagara escarpment 
is generally less than 50 feet thick but increases in thick- 
ness towards the south. The overburden reaches a thickness 
over 300 feet at the sandy hills near Fonthill. The upper part 
of the overburden in the areas of higher elevation is generally 
made up of glacial till. Most of the surface tills were 
deposited as the last ice sheet receded to the Lake Ontario 
basin. As the ice was receding glacial lakes inundated the 
area and thick layers of clays and silt were deposited. These 
are found in the lower lying lands. The highland near Fonthill 
is a large ice-contact delta which may have been an island at 
some time during the existence of glacial Lake Warren. After 
the ice receded from the Lake Ontario basin, glacial Lake 
Iroquois occupied that basin and covered most of the area 
between the Niagara escarpment and the present shore of Lake 
Ontario, 

VI. 1,6. Interpretation of Gamma-R-.^ Logging 

In the T^'ciicy Mile Creek Area four wells were logged. 
The gamma-ray log of well TW-2 shows a well marked change 
betvyeen depths of 20 and 22 feet but it is difficult to tell 
whether this change in the log was caused by the water level, 
which was at a depth of 19.8 feet at the time of the measure- 
ment or by a stratigraphic change from clay to bedrock. The 
part of the log above the water table shows only small changes 
probably due to thin silt layers interbedded with the clay. 

The log of well TW-3 does not show clearly the position of the 
water table. According to the records of nearby wells the 
overburden consists of clay and the gradual change in the log 
at the water level is difficult to explain. Well log TW-5 is 
poor. This well is too shallow to get a satisfactory gamma-ray 
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log. Well TW-1 is also a fairly shallow well. The log has a 
gradual change at about the water level. It is possible that 
the sand content in the clay increases near and below the 
water level. 

VI. 1.7. Hydrometric Measurements 

Fluctuations of ground-water levels were measured 
in eight observation wells - five in Twenty Mile Creek basin, 
one in Forty Mile Creek basin and two in the Welland River 
basin. Only well TW-5 in the Twenty Mile Creek basin was 
measured over a sufficiently long period to yield a meaningful 
indication of ground-water fluctuations in the basin. Between 
June and December, 1964 the level in the well dropped 1.6 feet 
but rose by about 4,5 feet between December, 1964 and March, 
1965. Observation well and streamflow measurements are listed 
in tables VI. 2, 2.1. and VI. 2.3.1, respectively. The relations 
of streamflow to area and to the nature of surface deposits 
are illustrated on figures VI. 3, 8,1 to VI, 3, 8, 3, 
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Table VI. 2. 1.1 



Meteorological Stations in and near the Twenty Mile Creek Area 



Meteorological 

Stations 


Types of C 
Temperature 


)bservation 

Precipitation 


Started 


Ended 


Remarks 


Caledonia 


* 


* 


Jan. , 1931 




30- year normals 
available 


Canboro 


* 


* 


May, 1962 




Records avail- 
able at other 
stations near 
site since 1946 


Fonthill 


* 


* 


Apr. , 1962 




Records avail- 
able at other 
stations near 
site since 1945 


Grimsby 


* 


* 


Nov. , 1944 




Records avail- 
able at other 
stations near 
site since 1910 


Grimsby Rock 
Chapel 


* 


* 


Jan. , 1916 




Data not reli- 
able 


Mount Hope 


* 


* 


Nov. ,1959 






Pt. Dalhousie 


* 


* i 


May, 1957 




Records avail- 
able at other 
stations near 
site since 1874 


Sraithville 

1 


* 


* 


Aug. ,1959 




Records avail- 
able at other 
stations near 
site since 1957 


Vineland 


* 

i 


* 


Nov. ,1965 

i 

j 

i 

! 




Records avail- 
able at other 
station near 
site since 1915 


Welland 


* 

i 


* 


Sept., 1957 


1 


Records avail- 
able at other 
stations near 
site since 1872 
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1 . 



Tnh],.' 



Observation Wells in the Twenty Mile Creek Area 











Water- 


Depth of 


Btatic--lHvel 
Measurei'^ru. s 


'h-ai na^o 
■<asi a 


Well 

No. 


O'wner 


Location 


yielding 

zone 


V/ell 

(feet) 


Dane 


llept'ri • ; 

- 7 ^ 


Twenty Mile 
Greek 


TW-l 


D. R. Crooker 


Gaistor twp. 
Con. 7 lot 12 


Clayey till 


12.9 


Oct. 9/64 

Doc ,11/64 


9 o 

11.3 




TW -2 


J. VanDrop 


S. Grimsby twp. 
Con. 9 lot 4 


Limestone 


45.0 


OcL. 8/64 
Dec. 11/64 
Jan. 22/65 


19.2 
1 . 2 

lri .5 




TW -3 


Grobb School 


Clinton twp. 
Con. 7 lot 19 


Clay 


15.3 


Jun, 3/64 

Bept.4/64 
Dec ,11/64 


3.2 
5 -'> 
8 5 




TW-;* 


M. Burniston 


Clinton twp. 
Con. 8 lot 4 


Clay 


7.8 


Jun. 3/64 
Sept .4 / 04 
Dec. 11/64 


3 V 6 

4*4 
1 . ‘y 




TW -5 


Ball’s Falls 
Conservation 
Authority 


Lough twp , 
Con. 6 lot 22 


Clay 


8.6 


Jun. ,)/6u 
Sept .4/64 
3 €*ptll /64 
SeptiS /64 
3 ept 25/64 
Oct, 2/64 
Oc t . y/64 
Oct ,10/64 
Oct. 23/64 
Oct, 30/64 
Nov. 7/64 
Nov ,13/64 
Nov, 20/64 
Nov. 27/64 
Deo, 4/64 
Dec .11/64 
Dec .24/64 
Dec. 31/64 
Jan. 9/65 
Jan .15/65 
Jan . 23 /65 

Jan .31/65 
Feb. 6/65 
Feb. 17/65 

Feb .25/65 
Mar, 5/65 

Mar ,15/65 
Mar, 24/65 


4 . 6 

S. 5 
5 . 8 
6.0 
0.2 
0.3 

6.4 

6.5 

6.5 

6 . 6 
6.7 
6.7 

6.7 
6.6 

6 . 4 
6.2 
4.1 

3.6 

2.4 

2.5 

2.6 

2.8 
2.9 
3.0 
1 . 4 
. 1.3 

1 . 6 
1.7 


Forty Mila 
Creek 


FO-l 


G. Allan 


N. Grimsby twp. 
Con , 5 lot lU 




32.0 


Oct. 9/64 
Dec. 11/64 


3 , 2 


Welland 

River 


W -1 


McGee 


Gaistor twp. 
Con. 1 lot 18 


Limestone 


? 0.0 


Oct. 9/64 
Dec. 11/64 


23.3 

2 S . 


J 


W -2 

i 

1 


0 , Robbi’i 


Wainfleet twp. 
Con, 6 lot 58 


Clay 


7.9 


Oct, 9/64 
Jan. 22/65 


5 . 8 
0,4 
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Table VI. 2. 3. 1. 



Surface Geology and Dlscliarge at Periodic Streamflow Stations 
TWENTY-MILE CREEK AREA - 1904 

'tributary Area iPercentage of Area Co\ cred By: Streaninow in cfs 

Station Confluent Designation Drained Ice Contact and Dite of Measurement 

Number Location sq. ml. Sand Deposits Till Clay Bedrock 1 2 3 4 



TWENTY- 


•MILE CREEK 








June 2 


July 21 


Sept. 14* 


Nov. 24 


TW-l 




119.1 0 


18 


82 


2. 2 


0. 5 


17 


0. 5 


TW-2 




118. 4 


18 


82 


2. 5 


0. 8 


16 


0. 8 


TW-3 




117.4 


18 


82 


2. 3 


0. 7 


19 


0. 8 


TW-4 


d 


116.8 


18 


82 


2. 4 


0. 0 


15 


0.9 


TW-5 




108. 4 


17 


83 


N. M, 


N. M. 


N. M. 


0 . 6 


TW-6 




87. 5 


19 


81 


2. 5 


0.9 


10 


0 . 1 


TW-7 




70.2 


20 


80 


N. M. 


N. M. 


N. M. 


0 . 2 


TW-8 


b 


65. 7 


21 


79 


N. M. 


N. M. 


N. M. 


0 . 2 


TW-9 




31. 8 


26 


74 


0. 1 


o 0. 1 


4. 3 


Dry 


TW-10 


a 


16. 7 


25 


75 


< 0. 1 


0. 1 


0. 9 


Dry 


TW-11 


2. 7 


26 


74 


0. 1 


< 0. 1 


<= 0. 1 


Dry 



Tributaries 



TW-15 

TW-14 

TW-13 

TW-12 

WELLAND RIVER 



W-1 

W-2 



W-3 

W-4 

W-5 

W-G 

W-7 

Tributaries 

W-11 

W-9 

W-10 

W-8 



forty MILE CREEK 



FO-1 

FO-2 

FO-3 

FO-4 

TrllAitary 

FO-5 



a 


4. 2 


38 


62 


Dry 


Dry 


< 0. 1 


Dry 


b 


6. 1 


15 


85 


Dry 


Dry 


Dry 


Dry 


c 


14. 2 


20 


80 


c 0. 1 


< 0. 1 


0. 0 


<5 0. 1 


d 


6.6 


29 


71 


Dry 


Dry 


Dry 


Dry 










June 3 


July 21 


Sept.14* 


Nov. 24 




71. 4 


10 


90 




N. M. 


8. 0 


N. M. 




67. 1 


11 


89 




3. 4 


5.0 


0. 4 



31.7 
21 . 1 
10. 5 
4. 2 
3.4 



a 9. 6 

b 10. 2 

2. 5 

c 12. 2 



22. 1 
21.9 
11.0 

3. 1 



a 0. 7 



19 


81 


1. 8 


3.7 


0. 2 


24 


76 


0. 5 


2. 2 


Di-y 


40 


60 


< 0. 1 


0. 6 


Dry 


60 


40 


** 0. 1 


0. 1 


Dry 


93 


7 


« 0. 1 


< 0. 1 


Dry 





100 




N. M. 


1. 1 


Dry 


12 


88 




Dry 


0. 4 


Dm,' 


40 


60 




Dry 


•: 0. 1 


Dry 


1 


99 




0.2 


1. 0 


Dry 






Jujie 3 


July 21 


Sept. 14 


Nov. 24 


64 


36 


1. 1 


0. 1 


0. 5 


0. 4 


64 


36 


0. 4 


0. 1 


0. 5 


0. 3 


66 


34 


< 0. 1 


< 0. 1 


n 0. 1 


0. 4 


80 


20 


0. 1 


Diy 


Dry 


Dry 


30 


70 


< 0. 1 


Dry 


Dry 


Dry 



*Raln on September 13 
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Temperature in degrees Fahrenheit 



MEAN ANNUAL PRECIPITATION 1931 -1960; 33.59 in. 

MEAN precipitation APRIL 1964- MARCH 1965 : 36.16 in. 
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I AVERAGE MONTHLY PRECIPITATION FOR PERIOD 1931-1960 
[] MEAN MONTHLY PRECIPITATION DURING OCTOBER 1963-MARCH 1965 

FIGURE VI. 3.5.1. PRECIPITATION AT CANBORO — WITHIN TWENTY MILE CREEK AREA 




I AVERAGE MONTHLY TEMPERATURE FOR PERIOD 1931-1960 
[] MEAN MONTHLY TEMPERATURE DURI NG OCTOBER 1 963- M ARCH 1965 

FIGURE VI. 3.6.1. TEMPERATURE AT CAN BORO— WITH I N TWENTY MILE CREEK AREA 






INTERPRETATION OF GEOLOGY 



DRILLERS' LOGS IGAMMA-RAY LOG 



GAMMA-RAY LOG: 


Dec. 11, 1964 


MEASURED STATIC WATER LEVEL: 


11.3 ft. 



DEPTH 

IN 

FEET 




10 

-13.6 ft. 



DEPTH OF WELL: 


13.6 ft. 


DIMENSION: 


3 ft. diameter 


CASING: 


Stone 


TIME CONSTANT; 


3 


SENSITIVITY: 


0.0025 milliroentgens per hour 


FIGURE VI. 3.7.1. GAMMA-RAY LOGGING OF OBSERVATION WELL TW-1 



INTERPRETATION OF GEOLOGY 



DRILLERS' LOGS GAMMA-RAY LOG 



GAMMA-RAY LOG: 



MEASURED STATIC WATER LEVEL: 



Dec. 11, 1964 



19.8 ft. 



DEPTH OF WELL: 

DIMENSION: 

CASING: 

TIME CONSTANT: 
SENSITIVITY: 



45.0 ft. 
6 in. diameter 
Steei 
1 

0.005 milliroentgens per hour 



DEPTH 

IN 

FEET 




FIGURE VI. 3.7.2. GAMMA-RAY LOGGING OF OBSERVATION WELLTW-2 



















interpretation of geology 



DRILLERS- LOGS GAMMA-RAY LOG 



GAMMA-RAY LOG: 



MEASURED STATIC WATER LEVEL: 



Dec. 11, 1964 



8.5 ft. 



DEPTH 

IN 

FEET 



pa 5S I BLE 
SAN DY 
SEAM 



Indicated static water level - 



10 

-15.3 ft. 
20 



1 1 I — 1 1 1 1 1 3 ^ 


DEPTH OF WELL: 


15.3 ft. 




DIMENSION: 


3 ft. diameter 




CASING: 


Cement tile 




time CONSTANT: 


16 




SENSITIVITY: 


0.0025 milliroentgens per hour 




FIGURE VI. 3.7.3. GAMMA-RAY LOGGING OF OBSERVATION WELLTW-3 













Area in sq, mi 





Sand and 




Ice -Con tact 


Stotion 


Deposits 


No. 


% 




5 


2 HA-7 





Discharge in cfs 



ONTARIO WATER RESOURCES COMMISSION 

-SYNOPTIC SURVEY 1964- 



LEGEND 

DATE OF MEASUREMENT- 

G — June 2 
□ - July 21 
A — Sepf 14 
-(^ - Nov, 24 



TWENTY MILE CREEK AREA 

DISCHAR6ES AND AREAS 

FOR 

WELLAND RIVER 

AT 

PERIODIC STREAM FLOW GAUGING STATIONS 



PREPARED BY : A. Q. R 
DATE I NOV. 14, 1966 



FIGURE VI. 3.8. 2 






VI. 4. DISCUSSION AND CONCLUSIONS 



VI. 4.1. General 

The Twenty Mile Creek Area is comprised mainly of 
till and clay materials. The flows measured, as would be 
expected, were very low. At many of the stations on the 
main creeks and their tributaries there were zero flows or 
flows less than 0.1 cfs every time measurements were taken. 

It was noted that after a slight rainfall, stream- 
flow increased rapidly but for only very short durations. 

There are many natural, on-stream ponds located 
in the area and these contained water for the greater part 
of the summer. 

The natural streamflow in this area cannot be con- 
sidered as a reliable source of water because of the very 
slow movement of water through the soil. Periodic streamflow 
measurements cannot be used to estimate accurately runoff 
during the low flow period because of the very low flows and 
the rapid changes in streamflow, resulting from precipitation. 
Adequate correlation studies will require records from auto- 
matic streamflow gauging stations, 

VI. 5, RECOMMENDATIONS 

The basins in this area have similar geologic 
characteristics and are not subject to much interference, but 
because of the virtual absence of baseflow during much of the 
summer season further correlation studies should be based on 
the examination of records from permanent streamflow gauging 
stations. 

The conservation of spring runoff and of runoff from 
summer storms should be undertaken where improved surface 
water supplies are required. 
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Chapter VII 



BRONTE CREEK AREA 



VII. 1. DESCRIPTION 

The Bronte Creek Area represents an area of pre- 
dominantly till and morainic plains with minor areas of sand 
plains and considerable areas of rock outcrop. It is described 
under the headings of Location and Extent, Topography, 

Drainage Characteristics, Climate, and Geology. 

VII. 1.1. Location and Extent 

The Bronte Creek Area includes the main basin of 
Bronte Creek and the adjacent basins of Oakville and Grindstone 
creeks. The basins occupy a large part of the County of 
Hal ton and small parts of the counties of Wellington and 
Wentworth. The Bronte Creek Area comprises approximately 292 
square miles. 

VII. 1.2. Topography 

The topography of the Bronte Creek Area is mainly 
controlled by the Niagara Escarpment. The escarpment runs 
in an approximately north- south direction and divides the 
area nearly into halves. The highest elevation above the 
escarpment is over 1,250 feet. The area east and south of 
the escarpment has a gently rolling topography and slopes 
down from the base of the escarpment to an elevation of 246 
feet at Lake Ontario. The escarpment is cut by several creeks. 
Fairly large valleys are found near Waterdown, Lowville and 
Campbellville. A mesa-like portion of the escarpment is 
located near Milton. It is separated from the main body of 
the upland by a deep valley partially filled with glacial 
deposits. The lower reaches of Bronte and Oakville creeks 
have cut deep valleys into the gently rolling topography. 

VII. 1.3. Drainage Characteristics 

Tne main streams in the Bronte Creek Area are Bronte 
Creek, Oakville Creek and Grindstone Creek. 

VII. 1.3.1, Bronte Creek Basin 

The Bronte Creek basin has an area of approximately 
120 Square miles. It is irregularly shaped and runs generally 
in a northwesterly- southeasterly direction. The greatest width 
of the basin is about 83/4 miles in the northwestern section; 
but in its final 8 miles from Zimmerman to the lake the basin 
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is approximately less than 1 mile wide. With the exception 
of this narrow neck, the average width of the basin is about 
miles. Bronte Creek has a total length of about 32 miles 
and flows into Lake Ontario. Streambed elevations vary 
between about 1,100 feet near Darbyville at the northern 
extremity of the basin and 240 feet at the lake. 

The greater portion of the drainage basin lies above 
the Niagara escarpment. In addition to other smaller streams, 
the headwaters comprise five separate larger streams which 
run roughly southeasterly to the main stream. The western- 
most one is the headwater of Bronte Creek proper; the other 
large tributaries are unnamed and will be referred to as 
tributaries a,c,d and e in order from west to east. 

The headwater stream of Bronte Creek proper rises 
at an elevation of about 1,050 feet about 2 miles northeast 
of Morris ton and follows a general southeasterly direction 
until it swings northeast about 2 miles west of Carlisle. 

Tributary a rises at an elevation of about 1,100 
feet some 2 miles northeast of Moffat and extends about 16 
miles to its confluence with the main stream at an elevation 
of about 840 feet. It has a fall of 260 feet and an average 
gradient of 16 feet per mile. 

Tributary c rises at an elevation of about 1,060 
feet, about 1 mile northeast of Moffat and flows about 10 
miles to its confluence with the main stream at an elevation 
of about 665 feet. It has a total fall of 395 feet and an 
average gradient of 39.5 feet per mile. The gradient of this 
stream is far from even. In the first 9% miles from its 
source it drops 260 feet with an average gradient of 27.4 
feet per mile. Then southeast of Kilbride it falls a total 
of 135 feet in a distance of about 0.7 miles down a gorge of 
the escarpment to its confluence with the main stream about 
^ mile upstream of Cedar Springs. 

Tributary d has a length of about 8 miles and rises 
at at an elevation of about 950 feet about 1% miles south of 
Campbellville. It joins the main stream east of Lowville at 
an elevation of 530 feet. Its average gradient is about 
52 feet per mile. 

Tributary e has a length of about 9 miles, rises 
at an elevation of about 800 feet some 1^ miles west of 
Milton, and enters the main stream about 1 mile west of 
Zimmerman at an elevation of about 500 feet. Its overall 
average gradient is 33,3 feet per mile, but as over half the 
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fall is in the first mile, the representative gradient is 
about 17 feet per mile. A feature of this stream is the 
large number of small intermittent tributaries that flow 
into it from the eastern face of the mesa-like outlier of 
the Niagara escarpment. This stream also meanders more 
than the other tributaries. 

Bronte Creek flows generally in an easterly 
direction below the section described as the headwater 
stream. From its source to Flamborough, Bronte Creek falls 
225 feet. Over this distance of 14.5 miles it has an average 
gradient of 15 feet per mile. At Flamborough it flows over 
the escarpment for a distance of 4.2 miles and drops 250 feet, 
giving an average gradient of 60 feet per mile. The total 
fall from source to lake is about 800 feet. 

Above the Niagara escarpment the Bronte Creek basin 
is heavily wooded with swamps and ponds in several places. 

Most of the small streams and tributaries in the headwaters 
obtain their flows from springs. Below the escarpment the 
land is rolling and is relatively well cleared. Livestock 
farming is the principal activity in the basin, and no major 
towns are located within it. 

There are several dams in the basin, one of which 
supplies water for a mill. Many small, on-stream storage 
reservoirs are located on the tributaries. A list of dams 
is found in table VII. 2. 4.1, 

There is a permanent streamflow gauging station, 

2 HB-11, near Zimmerman. A brief description and details 
are given below; 



Station: 

Drainage Basin; 
Location ; 

Drainage Area: 

Type : 

Period of Record: 

Mean Discharge: 
Extremes Recorded: 



2 HB-11 
Broiice Creek 
Near Zimmerman 
93 square miles 
Recording 

From October, 1963; information 
below is for initial year's records 
46,9 cfs 

Maximum instantaneous discharge 
696 cfs, July 13, 1964 
Minimum instantaneous discharge 
5.0 cfs, November 12, 1963 



Twenty-six periodic streamflow stations were estab- 
lished in the basin. Of the one hundred and two measurements 
taken, no flow or flows less than O.l cfs were recorded 15 times. 
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VII. 1.3. 2. Grindstone Creek Basin 

Grindstone Creek rises above the Niagara escarp- 
ment at an elevation of about 850 feet just west of Flamboro 
Centre and empties into Lake Ontario at Hamilton Harbour. 

The stream is 20 miles long, flows over the escarpment 
through a large valley at Waterdown, and drops from an ele- 
vation of 775 feet to 240 feet at the lake over a distance 
of 5.2 miles, giving a gradient of 103.0 feet per mile. The 
overall gradient is 30.5 feet per mile. 

The surface of the basin is about two- thirds sand 
plain and one- third till with a very small amount of rock 
outcrop. The extreme west and northwestern area is quite 
flat and swampy with large ponded areas in several places. 

In this area the streams have been channelled to provide 
better drainage. Lake Medad in the eastern part of the basin 
was reported to provide continuous flow to the creek. 

General farming with a good deal of market gardening is 
practised in the area. There are few dams in the area. 
Irrigation is practised by direct pumping from streams or 
farm ponds. 

There is one permanent streamflow gauging station 
in the basin, 2 HB-6, near Aldershot, A brief description 
and details are given below; 

Station: 

Drainage Basin; 

Location; 

Drainage Area; 

Type; 

Period of Record; 



Extremes Recorded; 



Remarks ; 



2 HB-6 

Grindstone Creek 
Near Aldershot 
28 square miles 
Manual 

August, 1950 to Sept. 1959; 
miscellaneous measurements in 
1960; continuous from October, 
1960; information below is 
based on initial five years' 
records 

Maximum daily discharge 418 cfs, 
estimated March 26, 1963 
Minimum daily discharge 0.1 cfs, 
estimated June 28, 1963 
Records are poor 



Five periodic streamflow stations were established 
in the basin. Each station was visited for gauging four times 
during the survey, and sixteen measurements were taken. 
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VII. 1.3. 3. Oakville Creek Basin 

The Oakville Creek basin occupies an area of about 
137 square miles and runs in a general nor thwest- southeast 
direction. It extends for a distance of about 20 miles 
from Lake Ontario and has an average width of about 9 miles. 

The width for the section within 7 miles of the lake varies 
between 1 and 3% miles. This narrow neck to the lake is a 
feature shared with the other two drainage basins in the 
Bronte Creek Area. 

Oakville Creek has three large separate branches. 

East Oakville Creek rises east of Stewartown, 
which lies just outside the drainage basin. It flows in a 
general southeasterly direction until its confluence with 
Middle Oakville Creek at Drumquin. It then follows a more 
southerly course in a deepening valley until its confluence 
with Oakville Creek. It has an average gradient of about 
22 feet per mile for most of the stream’s length of about 
16 miles. 

Middle Oakville Creek has its headwater west of 
Stewartown. The headwater stream flows in a southerly 
direction along the base of the Niagara escarpment and is 
fed by numerous easterly flowing streams which rise in the 
escarpment. The stream course changes to an easterly direction 
about 2 miles west of Mansewood and continues in this direction 
more or less until its confluence with East Oakville Creek. 

The gradient varies between 10 to over 99 feet per mile with 
the steeper gradients occuring in the headwaters. The stream 
length is about 16 miles. 

The third branch is that of Oakville Creek which 
rises on the escarpment at an altitude of about 1,300 feet. 

The stream flows southward to a pornt east of Campbellville 
where it reverses iirection before flowing over the escarp- 
ment in an eastward direction at Kelso. The gradient in the 
section from the point of reversal east of Campbellville to 
Kelso varies between 90 and 100 feet per mile along certain 
stretches. From the Town of Milton to its confluence with 
East Oakville Creek about 1 mile south of Glenorchy it flows 
in a southeasterly direction with an average gradient of about 
30 feet per mile. The length of the stream to this point is 
about 20 miles. Below the confluence with East Oakville Creek 
the main stream is 9.4 miles in length, flows in a fairly 
deep valley to its mouth at Oakville on Lake Ontario, and has 
an average gradient of 23 feet per mile. 
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Above the escarpment, the land is highly wooded 
with swamps and ponded areas in several places. In this 
section, many of the streams are spring-fed. The wooded 
and swampy areas provide some storage for sustaining summer 
flows. On the lower ground, east of the escarpment, the 
land is well cleared and is used largely for livestock farm- 
ing. There are several small, on-stream ponds with dams 
varying in height from 5 to 10 feet in the till plain in 
the eastern part of the basin. They are used mainly for 
watering stock. 

In the Milton-Campbellville area where gravel 
plants are operated, there are several major dams. The 
quantity of water required for washing gravel is large 
but the consumptive use is relatively small. The major 
dams in the basin are shown in table VII. 2. 4. 3. 

There are two permanent streamflow gauging stations 
in the basin, 2 HB-4, on East Oakville Creek near Omagh and 
2 HB-5 on Oakville Creek at Milton. A brief description 
and details are given below; 

Station: 2 HB-4 

Drainage Basin: East Oakville Creek 

Location: Near Omagh 

Drainage Area; 77 square miles 

Type : Manual 

Period of Record; December, 1956; information 

below is for initial six years' 
records 

Mean Discharge; 38.3 cfs 

Extremes Recorded: Maximum daily discharge 1,790 cfs 

on March 31, 1960 

Minimum daily discharge nil at 

various times 

Remarks : Records are fair 
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Station: 

Drainage Basin: 
Location: 

Drainage Area: 
Type : 

Period of Record: 



Mean Discharge: 
Extremes Recorded: 



Remarks : 



2 HB-5 

Oakville Creek 
At Milton 
33 square miles 
Recording 

February to September, 1957 ; 
miscellaneous to October, 1958; 
continuous from October, 1958; 
information below is for five years' 
records 
31.1 cfs 

Maximum daily discharge 535 cfs 
on April 4, 1960 
Minimum instantaneous discharge 
0.4 cfs, September 6, 1963 
Records fair, discharge is 
affected by regulation during 
low- flow periods 



Fifteen periodic streamflow stations were established 
in the basin. Each station was visited four times for measur- 
ing. Flows less than 0.1 cfs were recorded 10 times out of a 
total of 53 measurements. 



VII. 1.4. Climate 

The Bronte Creek Area lies within the two climatic 
regions defined by Putnam and Chapman as the "South Slopes" 
and the "Lake Erie Counties" regions. The two regions are 
divided by the 45°F average annual isotherm. The "South Slope" 
region covers the area north of the 45°F isotherm and the area 
south of this line belongs to th~ "Lake Erie Counties" region. 
The length of the grewiag season varies from 196 days in 
the northern part of the area to little over 200 days in 
the southern part. The average annual temperature varies from 
44°F in the north to over 47®F near the shore of Lake Ontario. 
The average temperatures in July range from 68^F to 71°F with 
a similar pattern, and in January they range from 20*^F to 25°F. 
The precipitation is generally distributed evenly during the 
year. It varies between 30 and 34 inches over the area. 

During the time of the survey the average annual 
temperature was about 1®F below normal throughout the area. 

The precipitation during the period April, 1964 to March, 1965 
exceeded the normal by about two inches. The temperature and 
precipitation figures considered for the area were taken from 
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meteorological stations listed in table VII, 2. 1.1, Selected 
information for stations at Millgrove and Burlington is 
shown on figures VII. 3. 5.1. and VII. 3. 6.1. 

VII, 1.5. Geology 

The oldest rocks in the area are found in the 
southeast part of Oakville where dark shale bedrock of the 
Ordovician Meaford-Dundas formation is exposed in the valley 
of Oakville Creek. In the new, northwest part of Oakville 
the dark, Meaford shales are overlain by red shales of the 
Ordovician Queenston formation which form the bedrock surface 
from that location to the base of the Niagara escarpment. 

The Queenston shales too are exposed in creek valleys. The 
Niagara escarpment was formed by differential erosion of 
harder and softer rocks which began many million years ago. 

The escarpment is composed of dolomite, limestone, shale 
and sandstone beds of Silurian age. Capping the escarpment 
is the Lockport formation consisting of thick beds of 
dolomite. The Silurian formations are generally exposed 
at the face of the escarpment. The bedrock outcrops in many 
places on the top of the escarpment especially in the north- 
western part of the area. 

Both the Ordovician and Silurian formations dip 
gently westward. 

There are buried valleys in the bedrock both east 
and west of the escarpment. The present valleys of Bronte 
and Oakville creeks in some places follow the courses of pre- 
glacial valleys, parts of which are filled with glacial deposits. 
Another buried valley exists between Oakville Creek and 
Streetsville. Buried valleys are present also southeast of 
Campbellville and southwest of the head of Bronte Creek. The 
buried valley southwest of Bronte Creek leads to the Dundas 
buried valley. 

In most parts of the area the bedrock is overlain 
by a mantle of unconsolidated deposits. The thickness of the 
overburden varies from zero at the outcrops to over 200 feet 
just west of Milton near the escarpment. The areal distribu- 
tion of selected groupings of the surface deposits is shown 
on plate 6. 

Extensive till plains make up the major portion of 
the surface deposits in the map area. The older, Wentworth 
till plain is in the northwestern part of the area and the 
younger, Halton till plain covers the area east of the 
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escarpment and parts of the area immediately west of the 
escarpment in the vicinity of Waterdown. A number of large 
drumlins are present northwest of Campbellville, 

Ice-contact deposits of kames and kame moraines are 
confined to the area west of the escarpment, and glacio- 
fluvial spillway and outwash deposits are present in valleys 
cutting through the escarpment. A few eskers are found west 
of the escarpment. 

During the retreat of the last ice sheet, glacial 
lakes were formed in the lower lands in front of the ice. 

Glacial Lake Whittlesey covered the southwestern part of 
the area and left abandoned shorelines and extensive sand 
and some clay deposits. Glacial lakes Peel and Iroquois also 
left some lacustrine deposits overlying the Halton till in a 
few locations east of the escarpment and near Lake Ontario. 
Recent alluvial deposits are present along most stream courses, 
and swamp and bog deposits are found locally in undrained 
depressions, 

VII, 1,6. Interpretation of Gamma-Ray Logging 

In the Bronte Creek Area six wells were logged. The 
gamma-ray log of well GRl-1 shows clearly the position of the 
water table. Above the water table the log indicates 
extensive interbedding of silty or sandy seams in the clay. 

The log of well BR-3 shows a marked change due to the water 
level but the position of the change is not exact. Below 
the water table the log indicates two thin layers with higher 
sand contents at depths of about 19 and 24 feet. The log 
suggests that the clay above the water table also is strati- 
fied. Well log BR-4 shows clearly the level of the water 
table. Otherwise the log looks fairly uniform which suggests 
that there is not much change in the clayey nature of the 
overburden to the depth penetrated. The log of well 0-1 
shows a less marked change at the position of the water table 
than most of the other wells. This is probably due to the 
sandy, gravelly nature of the overburden. The position of 
a finer-grained layer, possibly fine sand or silt, varies 
between depths of 6 and 8 feet on the several logs made for 
this well. The log of well 0-2 shows only a gradual change 
in the curve at water level. There is some indication on the 
log that thin, sandy seams may be present below the water table. 
Well log 0-3 indicates fairly well the position of the water 
table. The log both above and below the water level seems to 
Indicate the presence of silty seams in the clay. 
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VII. 1.7. Hydrometric Measurements 

Measurements of ground-water levels and streamflow 
made during the survey are listed in tables VII. 2. 2.1. and 
VII. 2. 3.1, The relations of streamflow to area and nature 
of surface deposits are illustrated on figures VII. 3. 8.1, 2 
and 3. 
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Table VII. 2. 1.1 



Meteorological Stations in or near the Bronte Creek Area 



Meteorological 

Stations 


Type of 
Temperature 


Observation 

Precipitation 


Started 


Ended 


Remarks 


Aldershot 

Hydro 


* 


* 

1 


Sept. , 1951 




Records avail- 
able at other 
stations near 
site since 1947 


Burlington 


* 


* 


Apr. ,1947 






Crewson Cornerf^ 


* 1 


* 


Oct. ,1957 






Georgetown 




* 


Aug. ,1962 






Mill Grove 


* 




Mar. ,1951 






Morriston 




* 


Apr. , 1948 






Oakville 


* 


* 


Precipitatio 
Apr. , 1956 
Temperature 
June, 1958 


n 




Palermo 




* 


Mar. ,1962 






Peters Corner 


* 


* 


Apr. ,1952 






Streetsville 

STP 




'k 


May, 1963 






Trafalgar 

Marine 


* 


* 


Apr. ,1959 

1 






Aldershot 




* 


Feb. ,1947 
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Table VII. 2 . 2 . 1 . 

Observation Wells in the Bronte Creek Area 









i 


Water- 


Depth of 


1 Static-level 

1 Measurements 


Drainage 


Well 

No. 


Owner 


Location 


yi elding 
zone 


Well 
( feet ) 


Date 


Depth to Water 
(feet) 


Bronte 

Creek 


1 

BR -1 


J. Harper 


Hamborough twp. 
Con. 9 lot 7 1 


Sandy silt 


10.4 


Oct, 1/64 


6.7 




BR -2 


1 

J, R, Tanner 


Burlington twp. 
Con. 6 lot 9 


Clay till 


7.5 


Aug . 20/64 
Sept. 3/64 
Dec. 9/64 
Dec. 22/64 


2.0 

2.1 

2.2 
2.0 




BR -3 


J. R. Tanner 


Burlington twp. 
Con. 6 lot 9 ^ 


Clay till 


30.5 


Aug, 20/64 
Sept. 3/64 1 
Dec, 10/64 


8.0 

7.7 

7.5 




BR -4 


Zimmerman 

Church 


Burlington twp. 
Con. 2 lot 6 


Clay till 


17.0 


May 27/64 
Aug. 20/64 
Oct. 1/64 
Dec. 10/64 


3.2 

3.2 
4.6 

4.2 




BR -5 


C. Bridgman 


Burlington twp. 
Con. 2 lot 6 


Clay till 


15.9 


May 27/64 
Aug, 20/64 
Oct, 1/64 ' 
Dec, 9/64 


9.2 

9.4 

11.3 

12.5 


Oakville 

Creek 


0-1 


H. Olson 


Esquesing twp. 
Con. 3 lot 11 


Sandy till 


11.8 


Sept .29 / 64 
Dec .10/64 
Dec. 22/64 


11.1 

10.2 
10.9 




0 -lA 


[H. Olson 


Esquesing twp. 
Con. 3 lot 17 


Limestone 


40.8 


Dec , 10 / 64 
Dec. 22/64 


11.9 

11.2 




0-2 


iS. 3.^1 
(school ) 


Esquesing twp. 
Con, 2 lot 6 


clay till 


15.1 


May 27/64 
Aug. 21/64 
Dec. 10/64 
Dec. 22/64 


6.9 

8.9 
9.2 
9.1 



0.3 

0.4 



Hornby Park 



Town of Oakville 
New Survey 
Con. 7 lot 15 



C. Aakin 



Town of Oakville 
New Survey 
Con. 2 lot 21 

N .D.S . 



0.5 



Grindstone 

Creek 



GRI -1 



0 . Markle 



Town of Oakville 
New Survey 
Con. 1 lot 22 

S.D. 3 , 

W .Flamborouf.h 
Con. 5 lot 19 



GRI-2 



R. Buchan 



Town of Burling- 
ton, formerly 
E , FI ambo rough 
twp , 

Con. 4 lot 4 



GRI -3 



E.J. Taylor 



Town of Burling- 
ton, formerly 
E . Flamborough 
twp , 

Con. 1 lot 7 



GRI -4 



E.J. Taylor 



Town of Burling- 
ton formerly 
E .Flamborough 
twp , 

Con. 1 lot 7 



Clay 



Clay till 



Clay 



Clay till 
Limestone 



Clay 



Clay over 
shale 



23.4 


Sept, 29/64 
Dec ,10/64 
Dec, 22/64 


13.1 


Sept . 29 / 64 
Dec. 9/64 


15.3 


Sept ,29/64 
Dec, 9/64 


22.9 


Oct, 1/64 
Dec. 10/64 


41.2 


Oct, 1/64 
Dec . 10 / 64 


6.4 


Oct, 1/64 


16.1 


Oct. 1/64 
Dec .11/64 



9.1 

10.6 

9.3 



7.3 

9.4 



3-3 

b . 6 



16.8 

16.6 

15.8 

16.8 



1.5 



5.9 

6.6 
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Table VII. 2. 3. 1. 



Surface Geology and Discharge at Periodic Streamflow Stations 









BRONTE CREEK AREA - 


1964 














T ribukiry 


Area 




Percentage 


of Area Covered By: 


Streamflow in cfs 




Station 


Confluent Designation 


Drained 




Ice Contact 






and Date of Measurement 


Number 


Location 


sq. ml. 


Sand 


Deposits 


Tin 


Clay 


Bedrock 


1 


2 


3 


4 


BRONTE CREEK 














May 21 


July 10 


Aug. 20 


Oct. 27 


DR-26 




115. 5 


12 


6 


56 


1 


25 


42 


10 


16 


25 


DR- 2 5 




113. 2 


13 


6 


55 


1 


25 


45 


11 


17 


27 


DR- 2 2 




111. 8 


13 


6 


55 


1 


25 


48 


11 


19 


27 


DR- 18 




89.3 


15 


8 


47 


0 


30 


47 


13 


18 


28 


DR- 14 




73.8 


14 


9 


47 


0 


30 


32 


13 


14 


19 


BR-9 


a 


46. 3 


6 


11 


58 




25 


20 


5. 6 


6. 3 


9. 8 


DR- 10 


22. 7 


1 


15 


65 




19 


13 


3. 2 


3. 5 


6. 6 


DR- 1 1 




15.9 


1 


7 


75 




17 


5. 2 


1. 6 


2. 1 


3. 7 


DR- 12 




2.2 






64 




36 


0. 5 


< 0. 1 


1 0. 1 


0. 4 


Tributaries 
























DR- 8 


a 


20. 4 


5 


2 


57 




36 


7. 3 


0. 8 


2. 1 


3. 8 


DR- 7 




19. 2 


5 


2 


59 




34 


5. 5 


0.3 


1. B 


3. 0 


DR- 6 


b 


15. 3 


4 


3 


65 




28 


4. 1 


0. 4 


1. 7 


2. 8 


DR-1 




6.9 


7 


2 


76 




15 


1. 0 


-1 0. 1 


< 0. 1 


0. 3 


DR- 3 




2. 4 






100 






< 0. 1 


Dry 


< 0. 1 


•i 0. 1 


DR- 4 


b 


1. 5 




6 


85 




9 


2. 4 


0. 5 


0. 8 


1. 8 


DR-13 


c 


15. 1 


10 


10 


34 




46 


12 


1. 6 


1.9 


2. 6 


DR- 1 5B 




14.3 


7 


10 


35 




48 


9. 0 


1. 3 


0. 7 


2. 5 


DR- 16 




12. 1 


4 


12 


41 




43 


N. M. 


0. 5 


0. 5 


1. 0 


DR- 17 




4. 1 


6 


5 


54 




35 


3. 8 


< 0. 1 


< 0. 1 


N. M. 


DR- 2 




1.6 


7 




65 




28 


0. 2 


Dry 


Dry 


<i0. 1 


DR- 19 


d 


12.9 


18 


2 


41 




39 


4. 8 


1.9 


1.9 


2. 6 


DR-20 




9. 8 


20 


2 


27 




51 


5. 3 


2. 2 


2. 4 


1.9 


DR- 21 




5.3 


14 


1 


20 




65 


3. 9 


0.9 


1. 0 


1. 6 


DR-23 


e 


14.8 


1 
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4 


0. 4 


<0. 1 


0. 3 


0.9 


DR- 2 7 




11.9 


1 




94 




5 


0. 5 


0. 1 


0. 5 


0. 6 


DR- 2 4 




3. 7 
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9 


0. 5 


<0. 1 


0. 3 


0. 2 


GRINDSTONE CREEK 














May 21 


July 10 


Aug. 2 1 


Oct. 20 


GRI-5D 




31.2 


62 




34 


1 


3 


9. 1 


N.M. 


9. 4 


5. 1 


GKI-4 




29. 4 


64 




32 


1 


3 


7. 3 


N. M. 


8. 3 


5. 1 


GRI-3 




28. 2 


65 




31 


1 


3 


7. 0 


N.M. 


8. 2 


4. 2 


GRI-2 




17.7 


86 




7 


2 


5 


6. 0 


1. 2 


4. 7 


2. 3 


GRI- 1 




11.8 


90 






3 


7 


3. 2 


N.M. 


4. 1 


2. 0 


OAKVILLE CREEK 














May 20 


July 10 


Aug. 21 


Oct. 28 


0-6D 




137. 3 


8 


1 


73 




18 


N. M. 


11 


11 


24 


0-5 




133.3 


8 


1 


73 




18 


34 


12 


13 


22 


0-4 




45. 5 


5 


3 


58 




34 


26 


11 


12 


21 


0-11 




34. 6 


7 


4 


44 




45 


N. M. 


11 


11 


20 




b 






















0-8 


a 


27.7 


8 


6 


33 




53 


N. M. 


9. 5 


9. 7 


18 


0-9 




1. 8 




67 


11 




22 


N. M. 


3. 3 


1. 1 


1. 4 


TrilAitarles 
























0-10 


a 


18. 8 


2 


1 


40 




57 


N. M. 


0. 6 


0. 7 


1. 2 


0-12 


b 


0.9 






80 




20 


0. 3 


Dry 


0. 1 


0. 2 


Oakville Creek c 












O-aB 




80. 8 


9 




80 




11 


N. M. 


0. 3 


1. 6 


4. 6 


0-3 




77.6 


11 




78 




11 


12 


0. 4 


1.9 


3. 7 


Middle Oakville Creek 
















0-2 




28. 3 


4 




68 




28 


12 


1. 8 


2. 6 


2.9 


0-1 


d, e 


17.9 


5 




51 




44 


10 


1.9 


2.0 


1. 8 


0-13 




0. 1 










100 


0. 8 


< 0. 1 


< 0. 1 


< 0. 1 


0-14 


d 


6.2 


1 




6 




93 


3. 3 


< 0. 1 


0. 1 


0. 1 


0-15 


e 


1. 2 


19 




53 




28 


N. M, 


0. 1 


< 0. 1 


0. 1 
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Table Vn. 2. 4. 1, 



DESCRIPTION OF MAJOR DAMS IN BRONTE CREEK BASIN 



Location 


Use 


Description 


Dimensions* 


Method of 
Operation 


Owner 


Flamboro 


Mill dam 


Concrete dam 


Height 15ft. ; overflow 
spillway 50ft. wide; 
vertical lift control 
gate 6ft, wide 


Mill has not been 
operated for over 
a year 


H. S. Dennett, 
Hamilton 


Five miles north 
of Waterdown, 
one mile south 
of Kilbride, on 
county road 


Saw mill 


Earth dam; concrete 
spillway; wooden 
gate 


Height 10ft. ; spUlway 
three 20ft. sections 


In use every day 
for a few hours 




Five miles north 
of Waterdown, 
at Cedar Springs 


Recreation 


Combination dam and 
bridge; concrete 
construction 


Height 10ft. ; spillway 
three 10ft. sections 


Little regulation 
In summer months; 
empty In winter 


Community of 
Cedar Springs 


Six: miles north 
of Waterdown, 
at Lowvllle 


MUl 


Earth dam; concrete 
spillway; no 
stoplogs 


Height 10ft. ; spillway 
35ft. wide 


Not In use any 
longer; reservoir 
half full 




Two and a half 
miles west of 
Campbellvllle 


Conservation 


Earth dam; concrete 
spillway; stoplog 
control; corrugated 
metal culvert 
Earth dam; no spill- 
way; water flows 
through notch in dam 


Height 10ft. ; spillway 
5ft. wide; culvert 
36 Inch diameter 


Little regulation 
In summer months 


Halton Region 

Conservation 

Authority 


One mile south- 
west of Rattle- 
snake Point 


Gravel 

washing 


Height 4ft. 


About 200 gpm 
pumped out 10 
hrs/day, 5 days/ 
week 


Hayward St Picket 
Sand St Gi-avel Co. 


* All dimension approximate 














Table VE. : 


i. s. 2. 








DESCRIPTION OF MAJOR DAMS IN GRINDSTONE CREEK BASIN 




Location 


Use 


Description 


Dimensions * 


Method of 
Operation 


Owner 


Waterdown 


Recreation 


Concrete and rock 
dam; concrete spill- 
way; stoplog control 


Height 6ft, ; spillway 
6ft. wide 


Little operation 
during summer 


Schneider 
Recreation & 
Fishing Club 


Waterdown 




Under construction; 
earth dam; no spill- 
way at present 


Height 15ft. 




Schneider 
Recreation St 
Fishing Club 


Flamboro Station 
six miles north- 
west of Waterdown 


Irrigation for 
potato farm 


Earth dam; concrete 
spillway; stoplog 
control 


Height 5ft. ; spillway 
6ft. wide 


Used dally during 
dry periods tor a 
few hours a day 





* All dimensions approximate 
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Table VH. 2. 4. 3. 



DESCRIPTION OF MAJOR DAMS IN OAKVILLE CREEK BASIN 



Location 


Use 


Description 


Dimensions* 


Method of 
Operation 


Owner 


One mile north- 
east of Cainpbell- 
vllle 


Gravel washbig 


Rock dam; concrete 
spillway 


Height 6ft. ; stoplog 
section 6ft. wide; 
overflow weir 60ft. wide 


Water pumped out Campbellville 
10 hrs/day, 5 days/ Gravel Co. 
week; 1, 000 gpm 
minimum flow through 
dam 


One mile west of 
Milton Heights 


Conservation 


Earth dam; concrete 
spillway; steel 
vertical lift gates 


Height 35ft. ; stoplog 
six 8ft. sections; 
two steel gates each 
8ft. wide 


Water level lowered Halton Region 
in fall to about one Conservation 
half of summer level Authority 


Eleven and one 
quarter miles 
west of Milton 
Heights 


Fishing pond 


Earth dam; concrete 
spillway; stoplog 
control 


Height 12ft. ; spillway 
4ft. wide 


Reservoir almost 
empty; has not been 
used for 6 years 


Formerly owned 
by local Sports- 
men's Club 


In Milton 


Mill 


Diversion pond formed 
by dyking;control 
structures at upstream 
end of pond 


Two 6ft. high concrete 
structures; flood flow 
structure has two 50ft. 
wide stoplog sections; 
diversion structure has 
6ft. wide stoplog 
section 


Not in use; flow 
by-passes pond 


Supersweet 
Formula Feeds- 
soon to be UUcen 
over by Town of 
Milton 


Six miles north- 
northwest of 
Campbellvllle 


MUl 


Earth dam; stone and 
log spillway 


Height 8ft. ; spillway 
10ft. wide 


Mill demolished; 
reservoir empty 




Campbellville 


Fish Hatchery 


Earth dam; concrete 
spillway; stoplog 
control 


Helghl 10ft. ; spillway 
5ft. wide; 42 Inch 
diameter culvert 


Part of the flow 
Is diverted through 
the hatchway. No 
flow fluctuations 
take place as a result 



♦ All dimensions approximate 
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Temperature in degrees Fahrenheit 
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I AVERAGE MONTHLY PRECIPITATION FOR PERIOD 1931 -1960 
Q MEAN MONTHLY PRECIPITATION DURING OCTOBER 1963-MARCH 1965 

FIGURE VII. 3. 5.1. PRECIPITATION AT BURLINGTON — NEAR BRONTE CREEK AREA 







INTERPRETATION OF GEOLOGY 



FROM 


FROM 


DRILLERS' LOGS 


GAMMA-RAY LOG 



GAMMA-RAY LOG: 



MEASURED STATIC WATER LEVEL: 



BAND 

AND 

GRAVEL 



Dec. 22, 1964 



10.9 ft. 



DEPTH 

IN 

FEET 




10 

'12.2 ft. 



DEPTH OF WELL; 


12.2 ft. 


DIMENSION; 


4 ft. diameter 


CASING; 


Stone 


TIME CONSTANT; 


16 


SENSITIVITY; 


0.0025 milliroentgens per hour 


FIGURE VII. 3.7.1. GAMMA-RAY LOGGING OF OBSERVATION WELL 0-1 



INTERPRETATION OF GEOLOGY 



FROM 

DRILLERS’ LOGS 



GAMMA-RAY LOG; 


Dec. 10, 1964 


MEASURED STATIC WATER LEVEL: 


9.3 ft. 



DEPTH OF WELL; 

DIMENSION: 

CASING; 

TIME CONSTANT; 
SENSITIVITY: 



15.1 ft. 
3 ft. diameter 
Cement tile 
3 

0.005 milliroentgens per hour 



DEPTH 

IN 

FEET 




FIGURE VII. 3.7.2. GAMMA-RAY LOGGING OF OBSERVATION WELL 0-2 






















INTERPRETATION OF GEOLOGY 



GAMMA-RAY LOG; 



MEASURED STATIC WATER LEVEL: 



Dec. 10, 1964 



10.6 ft. 





DEPTH 

IN 

FEET 











1 


i i 










^ ! 


! 









j 








Indicated static water 


level ! 




1 r — 



DEPTH OF WELL; 

DIMENSION: 

CASING: 

TIME CONSTANT: 
SENSITIVITY : 



23.4 ft. 
3 ft. diameter 
Cement tile 
3 

0.0025 milliroentgens per hour 




20 

-23.4 ft. 



FIGURE VII. 3.7.3. GAMMA-RAY LOGGING OF OBSERVATION WELL 0-3 



INTERPRETATION OF GEOLOGY 



DRILLERS' LOGS gamma-ray LOG 



GAMMA-RAY LOG; 



MEASURED STATIC WATER LEVEL: 



Dec. 11, 1964 



7.5 ft. 



DEPTH 

IN 

FEET 




DEPTH OF WELL: 


30.5 ft. 


DIMENSION ; 


3 ft. diameter 


CASING: 


Cement tile 


TIME CONSTANT: 


1 


SENSITIVITY. 


0.005 milliroentgens per hour 


FIGURE VII. 3.7.4. GAMMA-RAY 


LOGGING OF OBSERVATION WELL BR-3 





















INTERPRETATION OF GEOLOGY 



DRILLERS' LOGS ICAMMA-RAY LOG 



GAMMA-RAY LOG: 



MEASURED STATIC WATER LEVEL: 



Dec. 10, 1964 



4.2 ft. 



DEPTH 

IN 

FEET 




DEPTH OF WELL: 


18.5 ft. 


DIMENSION: 


1 ft. diameter 


CASING: 


Cement tile 


TIME CONSTANT; 


1 


SENSITIVITY: 


0.005 milliroentgens per hour 


FIGURE Vll. 3.7,5. GAMMA-RAY 


LOGGING OF OBSERVATION WELL BR-4 



INTERPRETATION OF GEOLOGY 



DRILLERS' LOGS GAMMA-RAY LOG 



GAMMA-RAY LOG: 



MEASURED STATIC WATER LEVEL: 



Dec. 10, 1964 



16.6 ft. 



DEPTH 

IN 

FEET 




DEPTH OF WELL: 


22.9 ft. 


DIMENSION: 


3 ft. diameter 


CASING: 


Cement tile 


TIME CONSTANT: 


1 


SENSITIVITY: 


0.0025 milliroentgens per hour 


FIGURE Vll. 3.7.6. GAMMA-RAY 


LOGGING OF OBSERVATION WELL GRI-1 






















VII. 4. DISCUSSION AND CONCLUSIONS 



VII. 4,1. General 

The lowest flows measured at the farthest down- 
stream periodic streamflow stations and the corresponding 
flow indices in the three basins were as follows: 



Stream 


Flow 


Area 


Flow Index 




cf s 


sq.mi. 


cfs/ sq.mi. 


Bronte Creek 


10. 


115.5 


0.09 


Oakville Creek 


11. 


137.3 


0.08 


Grindstone Creek 


51. 


312. 


0.16 



The magnitude of these values is similar to what 
was expected from a consideration of the surface geology 
of the basins. Zero flows were not measured along the main 
streams and only the smallest tributaries showed tendencies 
to dry up during the summer. It appears that adequate flows 
for present uses are likely to be sustained in most streams 
during summer periods. 

The number of permanent streamflow gauging stations 
in this area is adequate presently but the amount of data 
collected so far is very limited. Chances of useful correla- 
tion of streamflows among the basins appear to be good, 

VII. 4, 2. Bronte Creek Basin 

The headwaters of Bronte Creek originate above and 
in the Niagara escarpment. The flows in them during the dry 
period were low; however, the apparent sustained nature of 
the flows was not surprising because of the presence of a 
dolomite aquifer at or close to surface in much of the area. 

Although many dams exist, the measurements did not 
indicate interferences to streamflow. One dam was used for 
the operation of a mill on a very limited basis and the 
others were used primarily for recreational purposes. Irri- 
gation takings were limited and in most cases could be 
neglected. This is demonstrated by the consistent patterns 
of the plots of streamflow for each date of measurement in 
graph VII. 3. 8.1. Each plot is almost a distorted replica of 
the other. 
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VII. 4, 3. Oakville Creek Basin 

The headwaters of Oakville Creek are very similar 
to those of Bronte Creek, The main stems, however, flow 
for longer distances through till plains. The flows from 
the upper reaches were good, apparently because of the 
presence of sandy deposits, the dolomite aquifer and surface 
storage in swamps and ponds; however, in the lower portion 
sustained flow remained constant or tended to decrease. 

This might have been due in part to the method of operation 
of the large conservation dam at Milton, which was used 
both for recreational purposes and for supplementing flows 
during dry periods. Baseflow from the till plains in the 
lower part of the basin was very small. Flow in two of 
the tributaries of Middle Oakville Creek at stations 0-14 
and 0-15 was less than what their locations and other 
streamflow measurements suggest would be normal. Extra 
attention to that area appears warranted in future studies. 
General farming is practised in this region but 
takings for this purpose did not appear to distort the 
streamflow curves in figure VII. 3. 8, 2, Other sources of 
possible interference included two industries - a gravel 
washing plant and a fish hatchery. They would be expected 
to disrupt natural streamflow occasionally but this was not 
noticed during the stream- gauging period. Nevertheless, when 
analysing the flow characteristics of this stream, attention 
must be paid to the possibilities of interference. 

VIIo4.4. Grindstone Creek Basin 

The low-flow index for Grindstone Creek was 0.16 
cfs per square mile which was greater than those for the 
major streams in the two other basins. This is apparently 
due to the presence of an extensive sandy area and a number 
of swamps in the upper part of the basin. 

The interlacing pattern of the streamflow plots in 
figure VII. 3. 8. 3. suggest artificial interferences which 
were likely caused by irrigation of market crops. 

Due to the natural characteristics of this basin 
and the occurrence of artificial interference with streamflow 
detailed comparison with the streamflow characteristics of 
the other two basins would be difficult. 
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VII. 5. RECOMMENDATIONS 

As there are sufficient similarities over the 
whole area to warrant further studies towards correlation 
of streamflow and other hydrologic parameters, a continuing 
program of periodic measurements of streamflow, ground-water 
levels and precipitation should be undertaken with special 
attention given to certain irregularities mentioned in the 
"Discussion and Conclusions", 
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Chapter VIII 
HOLLAND RIVER AREA 



VIII. 1. DESCRIPTION 

The Holland River Area represents an area of mixed 
and complex surficial geology of sand plains, till plains 
and moraines, clay plains, ice-contact deposits and marsh 
areas. There is no exposed bedrock. It is described under 
the headings of Location and Extent, Topography, Drainage 
Characteristics, Climate, and Geology. 

VIII. 1.1. Location and Extent 

The Holland River Area comprises the main basin of 
the Holland River and the adjacent basins of the Schomberg 
and Black rivers. Most of the drainage area is in the County 
of York; small parts of the Schomberg River basin are in the 
counties of Simcoe and Peel; the northeastern part of the 
Black River basin is in the County of Ontario. The Holland 
River Area comprises approximately 355 square miles. 

VIII. 1.2. Topography 

The topography of the Holland River Area is varied. 

The highest land at the southern boundary of the area is 
part of the Oak Ridges interlobate moraine physiographic 
region and has an elevation over 1,250 feet. In this region 
the topography is mgged. To the north the land slopes down- 
ward towards Lake Simcoe at elevation 718 feet. There is 
minor relief in the middle and northeastern parts of the 
drainage basin, where there are numerous drumlins which are 
part of the Peterborough drumlin field. Some drumlins are 
present in the lower lying areas around Schomberg and Newmarket. 
The lowlands around Lake Simcoe and the Holland Marsh are the 
lowest areas in the region and were once covered by the waters 
of Lake Simcoe. 

VIII. 1.3. Drainage Characteristics 

The main streams in the Holland River Area are the 
Holland River, the Schomberg River and the Black River. 

They all rise in the Oak Ridges interlobate moraine and drain 
northward into Lake Simcoe. 

VIII, 1.3.1. Holland River Basin 

The Holland River rises about 3% miles east of 
Vandorf at an elevation of about 1,050 feet. It flows along 
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the moraine in a westerly direction for about 6 miles before 
turning northwards about \ mile east of Aurora at an eleva- 
tion of about 850 feet. The terrain in this section contains 
numerous knobs and ridges. About 1% miles downstream of 
Aurora, the Holland River is joined by an unnamed headwater 
tributary which consists of several branches rising in the 
moraine, some at elevations higher than 975 feet. Another 
unnamed westerly flowing tributary about 5 miles long joins 
the main stream farther downstream of Aurora. Bogart Creek, 
about 7 miles long and flowing in a westerly direction, joins 
the Holland River just upstream of Newmarket. These tribu- 
taries also rise in the northern slope of the Oak Ridges 
moraine. Another unnamed tributary from the west flows into 
the Holland River just downstream of Newmarket, beyond which 
there are no tributaries to the main stream except the 
Schomberg River. The changes in the soil types through which 
the Holland River and its tributaries flow is quite interest- 
ing. The upper reaches start in or near the morainic ridge, 
flow across a till plain and then into the clay plain which 
surrounds Nex'/market except for the narrow sand plain on the 
north edge of the town. Between Newmarket and Holland 
Landing the topography is extremely uneven and rough due to 
considerable dissection. The river then flows through a sand 
plain for about 8 miles until it enters the Holland Marsh 
whence it flows for the remaining 6 miles into Lake Simcoe 
at Cook Bay, The drainage basin of this river may be said 
to comprise a broad valley between morainic hills on the 
east, west and south. 

In the Holland River basin there are two major 
towns, Newmarket and Aurora. Both derive their water supply 
from ground-water sources. Newmarket discharges its waste 
water and sewage effluent directly into the Holland River 
downstream of the town. Aurora discharges its waste water and 
sewage effluent into Aurora Creek which is a tributary of the 
Holland River, Average daily sewage effluent discharges 
for 1964-1965 were 1,41 cfs for Aurora and 2,42 cfs for 
Newmarket. 

There were three dams in the basin. Two of them 
were intended as locks for navigation. They are in a state 
of disrepair and are not in use. The third dam is operated by 
the Holland Valley Conservation Authority. Information on the 
dams is given in table VIII. 2,4,1. 

Twenty- three periodic streamflow measuring stations 
were established and each station was visited four times during 
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the survey for measurements, A total of 83 measurements 
were recorded; zero flows or flows less than 0.1 cfs occured 
seven times. 

VIII, 1,3. 2, Schomberg River Basin 

The Schomberg River is a tributary of the Holland 
River and has its confluence about 3 miles south of Cook 
Bay. It flows through the Holland Marsh for the greater 
portion of its length. Its course seems to run along a pre- 
glacial valley. Dikes and drainage canals surround a portion 
of the marsh for about 9% miles of the length of the stream. 

The drained land constitutes valuable market garden acreage. 

The eastern canal serves as the outlet for the streams drain- 
ing the eastern section of the till plains; on the western 
side there is an absence of small tributaries in the 
Schomberg clay plain which borders the western drainage canal. 

The system of canals joins the river just south of Highway 11. 
Improved drainage is provided in much of the Schomberg and 
the Newmarket clay plains by tile drainage systems, 

A total of nine periodic streamflow stations were 
established on the tributaries and headwaters of the Schomberg 
River, Each station was visited four times for measurements, 
and of the 34 measurements made zero flows or flows less than 
0,1 cfs were recorded five times, 

VIII. 1.3, 3, Black River Basin 

The Black River comprises two distinct headwater 
streams - the western branch is Black River proper with its 
tributary, Harrison Creek, and the eastern branch is Mount 
Albert Creek with its tributary, Vivian Creek. The only other 
major tributary is Zephyr Creek which joins the Black River about 
1 mile upstream of Baldwin. 

The Black River rises at an elevation of about 970 
feet about 1 mile southeast of Cedar Valley and flows north- 
wards to Lake Simcoe at an elevation of about 718 feet. The 
stream has a total length of about 26% miles and an average 
gradient of about 9.6 feet per mile. 

The southern part of the basin is made up of three 
types of glacial deposits - ice-contact deposits, till plains and 
moraines. In this section many hills are found and also large 
areas of reforestation. The central portion consists of a 
large expanse of flat land, which is heavily overgrown with 
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trees and scrub bmsh. In the middle and lower reaches, the 
river valley itself is quite swampy. 

There are five dams in the Black River drainage 
basin which are described in table VIII. 2. 4. 2. 

One permanent streamflow station, 2 EC-8, with an 
automatic water-level recorder was established late in 1964 
at Bladwin, No records were available for this station. 

Sixteen periodic streamflow stations were established. 

Each station was visited four times during the suirvey. Sixty- 
four measurements were recorded which included three flows of 
less than 0.1 cfs, 

VIII. 1.4. Climate 

The Holland River Area belongs to the cool temperate 
climatic regions of North America, The modifying effect of 
the Great Lakes is less noticeable in the Holland River Area than 
in the areas previously discussed. The precipitation is 
influenced by the dominant westerly winds and the topography. 

The annual precipitation varies from 28 inches to 31 inches. 

This is relatively low compared to precipitation in other 
areas of southern Ontario, but the precipitation is distributed 
fairly evenly throughout the year. The growing season has a 
variable length of 194 to 200 days. The average annual tempera- 
ture is about 43°F, The mean temperature of the warmest month, 

July, is approximately 68°F and of the coldest month, January, 

18°F, During the period April, 1964 to March, 1965 the annual 
precipitation was lower than the normal by about 1.7 inches 
while mean temperature was normal. The much cooler- than- average 
temperatures and the excessive precipitation in August, 1964 
were followed by average or above average temperatures and below 
average precipitation during the remainder of the year. In the 
Holland River Area meteorological stations at Oak Ridges and 
Uxbridge have long-term averages for precipitation and tempera- 
ture, respectively. These and monthly averages are shown in 
figures VIII, 3, 5,1, and VIII. 3, 6.1. Information on meteorolog- 
ical stations in and near the area is summarized in table VIII. 2. 1,1, 

VIII. 1.5. Geology 

The bedrock underlying the area is of Ordovician 
age. Limestones of the Black River and Trenton groups com- 
prise the bedrock in the middle and northern part of the area, 
while younger, dark grey to black bituminous shales of the 
Collingwood formation underlie the overburden in the eastern 
and midwestern parts of the area. In the southwestern part of 
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the drainage area, grey shales of the Meaford-Dundas forma- 
tion are found immediately beneath the overburden. 

Well records show that the bedrock surface is varied. 
Two preglacial valleys, one from the northeast and the other 
from the north seem to join south of Bradford and trend south- 
ward towards Lake Ontario. The bedrock does not outcrop any- 
where in the drainage area. The thickness of the overburden 
varies from about 50 feet at the mouth of the Black River to 
nearly 800 feet southwest of Newmarket. 

The overburden is made up of unconsolidated deposits 
largely of glacial, glacio- fluvial and glacio-lacustrine 
origins. These deposits were laid down during the Pleistocene 
epoch. The areal distribution of selected groupings of the 
surface deposits is shown on plate 7. In the Holland River 
Area, the glacial deposits are ground moraines and drumlins 
in the central and northern parts and kames and kame moraines 
with sand deposits in the southern part. The ice-contact 
deposits of the southern part are underlain by thick strata 
of till with occasional sand layers. In the lower areas 
lacustrine deposits of stratified clay, silt and sand are 
found near the Black River, the Holland Marsh, and Lake Simcoe. 
Most of these deposits were laid down in glacial Lake 
Algonquin which covered part of the area after the retreat of 
the last glacier. 

Recent peat and muck make up the surface deposits 
in the Holland Marsh Area which was once part of Lake Simcoe. 

VIII. 1.6. Interpretation of Gamma-Ray Logging 

In the Holland River Area two wells were logged. 

The gamma-ray log of well H-5 shows a fairly well marked change 
at the water table. The relatively small difference in the 
radioactivity above and below the water table suggests an 
uniform stratification, but a high silt content is suggested 
by the small variations in radioactivity. Well log SC-4 shows 
fairly well the position of the water table. The log also 
suggests the presence of two layers with higher silt and sand 
contents interbedded with the more clayey layers of which the 
overburden is mainly composed. 

VIII. 1.7. Hydrometric Measurements 

Measurements of ground-water levels and streamflow 
made during the survey are listed in tables VIII. 2. 2.1. and 
VIII. 2. 3.1. The relations of streamflow to area and the nature 
of surface deposits are illustrated on figures VIII. 3. 8.1, 2 and 
3. 
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Table VIII. 2. 1.1. 



Meteorological Stations in and near the Holland River Area 



Meteorological 

Stations 






Started 


Ended 


Remarks 


Cold Creek 




* 


Dec. ,1961 
May, 1966 


Oct. , 1965 




Holland Landing 


* 


* 


Jul. ,1964 






King Creek 


* 


* 

1 


Feb., 1959 




Temperature 
started June, 
1960 


Newmarket 


* 

j 


1 

* 

i 


Nov. ,1961 




Records avail- 
able for other 
stations near 
site since 1871 


Sharon 

1 




* 


Sept. ,1960 




Records avail- 
able for other 
station near 
site since 1886 


Stouffville 




* 


Oct. ,1960 


! 


Records avail- 
able for other 
stations near 
site since 1895 


Uxbridge 


* 


* 


Dec., 1950 

1 


j 


Records avail- 
able for other 
stations near 
site since 1899 


Wilcox Lake 




* 


Jul., I960 






Oak Ridges 


* 


■k 


1 

Aug. , 1949 

1 




Records avail- 
able for other 
stations near 
site since 1918 
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Table VTTT.2.2.1. 



Observation Wells in the Holland River Area 











Water- 


Depth of 


Static-level 

Measurements 


Drainage 

Basin 


Well 

No, 


Owner 


Location 


yielding 

zone 


Well 
{ feet ) 


Date 


Depth to Water 
( feet) 


Holland 

River 


H-1 


E. Preston 


Whitchurch twp. 
Con, A lot 25 


Clay with 
sand seams 


15.9 


Aug.31/6A 
Oct.l5/6A 
Jan .13/65 


11.9 

13.7 

11.6 




H-2 


H. Norton 


Whitchurch twp. 
Con. 3 lot 30 


Sandy clay 


10.8 


Aug.31/6A 

Oct.l5/6A 


9.2 

9.1 




H-3 


0, Thompson 


E,Gwillimbury 
Con. IE lot 57 


Clay 


11.1 


Aug ,31/6/4. 
Oct. 16/64 


A.l 
10. 5 




H-4 


E. Atkinson 

1 


E.Gwillimbury 
' Con. lE lot 106 

1 


Clay 


1 22.5 

1 


Oct, 16/64 
Dec, 29/64 
Jan. 13/65 


13. A 
19. A 
19.0 


Schomberg 

River 


SC-1 


L.L, Snyder 


King tv/p. 

Con. 6 lot 26 


Sandy clay 

i 


8.1 


Jun. A/6 a 
S ept. 1/6 A 
1 Sept.6/6A 
Sopt.l3/6A 
1 Sept.20/6A 
Sept.27/6A 
Oct. A/6 a 
0ct.ll/6A 
Oct.25/6A 
Nov. 8/6 a 
N 0V.22/6A 
N0V.29/6A 
Dec .I3/6A 
Uec.27/6A 
Doc.29/6a 
J an.lO/6A 
Jan.2A/65 
Feb. 7/65 
Feb. 21/65 
Mar. 7/65 
Mar. 1 A/65 
Mar. 21/65 
Mar. 28/65 


A. 2 

5.0 

5.1 
5.0 

5.0 

5.1 

5.1 
5.0 
A. 9 
A. 9 
A. 8 
A. 8 
A. 6 
A. A 
i, .8 
A. A 
A. A 
A. A 
A. A 
A.O 
A. 5 
A. 6 
A. 6 




SC-2 


G. Heaoook 


King twp. 

Con. A lot 26 


Sand 

Clay 


12,3 1 


Sept .1/6A 
Oct .I6/6A 
Dec.29/6A 


3.9 

3.1 

3.9 




SC-3 


A. Harrington 


King twp. 

Con. 9 lot 31 


Clay 


lA.l 


Oct,l6/6A 
Jan. 13/65 


13.2 

12.1 




SC-A 


W. Matson 


Tecumseth twp. 
Con. 1 lot 23 


Clay 


3A.9 


Sept .1/6 a 
O ct ,16/ 6 a 
D ec.29/6A 
Jan. 13/6 5 


IA.7 

17.6 

2 2 . 5 

2}'.i 




SC-5 


J ,M .Campbell 


W.Gwillimbury 
Con. 6 loiw 11 


Sandy clay 


15.6 


Oct.l6/6A 
Jan. 13/65 


7. A 
6.1 


Black River 


BL-1 


A. Wldili-iield 


Whitchurch twp. 
Con. 5 lot 31 


Sandy clay 


32.9 


Aug. 13/64 
Oct .15/64 

Dec . 29/64 

J ein ,13/65 


25.1 
27.6 

23.1 

22.7 




BL-2 


R, Croutch 


E.Gwillimbury 
Con. 8 lot 35 


Sand 


9.0 


Oct. 15/64 
Dec . 29/ 64 


6.0 
A. 9 




BL-3 


H. Crowder 


N.Gwillimbury 
Con, 8 lot 2 


Sand 


lA.O 


Oct, 15/64 

Dec , 29/64 


13.0 

13.2 
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Table VIU. 2. 3. 1. 



Surface Geology and Discharge at Periodic Streamfiow Stations 



HOLLAND RIVER AREA - 1964 



Station 

Number 


Tributary 

Confluent Designation 
Location 


Area 
Drained 
sq. mi. 


Percenbtge of Area Covered By: 

Ice Contact 

Sand Deposits TUI Clay Bedrock 


Streamfiow in cfs 
and Date of Measurement 
12 3 4 


HOLLAND RIVER 










June 8 


July 23 


Aug. 31 


Oct. 30 


H-22 




66. 3 


2 33 


31 


34 


14 


8. 2 


18 


15 


■ H-21 




53. 1 


42 


29 


29 


13 


5. 8 


16 


13 




J, d, h 


















H-13 




20. 0 


77 


13 


10 


2. 3 


1. 3 


4.9 


3. 5 


H-7 


b 


15. 3 


89 


11 


0 


1. 5 


0.8 


3. 2 


2. 2 


H-6 




14. 4 


92 


8 




0. 7 


0. 1 


2. 1 


0. 6 


H-8 




11.8 


97 


3 




0.3 


< 0. 1 


1. 1 


0. 6 



Tributaries 



H-9 


a 


0.6 




100 






< 0. 1 


N, M, 


0.4 


0. 2 


H-5 


b 


1.2 




92 


8 




0. 6 


0.7 


0. 7 


0. 8 


Aurora Creek d 






















H-11 




11.6 




20 


53 


27 


6. 6 


2.6 


5. 5 


6. 6 


e,I 






















H-4 




1.0 




53 


27 


20 


0. 4 


0.5 


0.6 


1. 3 


H-10 


e 


0.5 






90 


10 


0. 1 


0. 1 


0. 1 


0. 2 


H-24 


f 


8.5 




18 


71 


11 


0.9 


0.6 


0.9 


0.9 


H-3 




5. 7 




20 


70 


10 


0. 8 


0.6 


0.9 


0.9 


e 






















H-2 




2.7 




24 


75 


1 


0. 6 


0.3 


0.6 


0.8 


H-1 


e 


1. 7 






100 




0. 1 


e 0. 1 


< 0. 1 


< 0. 1 


H-14 


n 


5.8 




40 


33 


27 


< 0. 1 


Dry 


1.2 


Dry 


H-20 


1 


2. 1 






53 


47 


0. 1 


0. 2 


0. 2 


0. 2 


Bogart Creek 


J 




















TuRi 




7.5 




30 


39 


31 


1.8 


0.7 


3.5 


2.9 


H-23 




5.0 




45 


40 


15 


0.9 


0.4 


2. 2 


1. 9 


H-17 




2.4 




92 


8 




0. 6 


0.3 


1. 4 


1.0 


H-18 




1.4 




100 






0. 4 


0.3 


0.6 


0.4 


SCHOMBERG RIVER 














June 9 


July 24 


Sept 1 


Oct. 29 


b,c,d 






















SC-1 




18.2 




20 


57 


23 


1. 3 


1.0 


2. 0 


2. 3 


a 

SC-2 




9.6 




29 


59 


12 


0. 8 


0. 5 


1. 2 


1. 5 


SC-3 




5.2 




31 


69 




0. 6 


0. 4 


0.9 


0,9 


SC-4 




2.8 




37 


63 




0. 3 


0. 2 


0. 6 


0. 7 


SC-5A 




0. 4 




6 


94 




N. M. 


N, M. 


0. 1 


< 0. 1 


Tributaries 






















SC- IB 


a 


3. 3 




28 


72 




Dry 


Dry 


Dry 


Dry 


SC-7 


b 


8. 3 


7 


24 


37 


32 


1. 0 


0. 7 


0.9 


1. 7 


SC-5 


c 


2.6 




100 






0. 9 


0. 4 


0. 8 


1. 4 


SC-6 


d 


2. 2 




68 


32 




1. 6 


1. 8 


1. 4 


3.0 


BLACK RIVER 














June 9 


July 27 


Sept. 1 


Oct. 30 


d, e 






















BL-11 




44. 4 


11 


29 


39 


21 


6. 0 


2. 8 


7.9 


6. 0 


BL-10 




34.7 




37 


36 


27 


5.9 


2.2 


7.6 


5. 8 


BL-9 




34. 1 




38 


35 


27 


6. 8 


2. 8 


8. 1 


6. 3 


BL-5 




26. 4 




49 


17 


34 


5.4 


2.7 


6.2 


6. 3 


BL-6 




5. 1 




50 


50 




1. 8 


0.9 


1. 1 


1. 8 


BL-7 




1.7 




94 


8 




0. 8 


0.3 


0.7 


1.3 


Tributaries 






















DL-4 


a 


19.7 




52 


3 


45 


2. 4 


1. 7 


3.4 


4. 5 


b 






















BL-3 




5.6 




41 


7 


52 


0. 2 


-:0. 1 


0. 3 


0. 6 


BL-2 


b 


4.6 




91 




9 


2. 0 


1. 5 


2. 5 


2. 8 


BL-1 




3.9 




100 






1. 8 


1. 3 


2. 4 


2. 3 


Harrison Creek 


c 




















BL-B 




4.0 






90 


10 


0. 1 


<0. 1 


-!0. 1 


0. 1 


Mt. Albert Creek 


d 




















BL-13B 




10.2 


4 


50 


38 


8 


5. 9 


5. 3 


7. 1 


7. 8 


DL-14 




6. 8 




75 


17 


8 


4. 7 


4. 0 


5. 5 


r>. 1 


DL-15 




5.2 




96 


4 




4.0 


3. 7 


4.9 


5. 9 


Vivian Creek 


e 




















DL-17 




11. 6 


4 


38 


55 


3 


2. 6 


2. 2 


2. 3 


2. « 


BL-18 




5. 1 




87 


13 




1. 1 


1. 2 


1. 7 


2.9 
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Table VIII. 2. 4. I. 



DESCRIPTION OF MAJOR DAMS IN THE HOLLAND RIVER BASIN 



Location 


Use 


Description 


Dimensions* 


Method of 
Operation 


Oy/ner 


One mile upstream Intended for 
of Holland Landing Navigation 


Concrete dam; concrete 
lock; no gates on spill- 
way or lock; reservoir 
badly silted 


Height 30£t. ; spillway 
15ft. high; three 20ft. 
sections 


None 




One mile north of 
Newmarket 


Intended for 
navigation 


Concrete dam; concrete 
lock; no gates on spill- 
way; upstream gate on 
lock 


Height 20ft. ; spillway 
15ft. wide; four 20£t. 
wide, one 25ft. wide 
section lock, 40ft wide 
and 200£t. long 


None 




Newmarket 


Conservation 


Concrete overflow dam 


Height 12ft. ; 
Width 80ft. 


Little operation 


Holland Valley 

Conservation 

Authority 


* All dimensions approximate 














Table VHL 2. 


4. 2. 








DESCRIPTION OF MAJOR DAMS IN THE BLACK RIVER BASIN 




Location 


Use 


Description 


Dbnenslon s* 


Method of 
Operation 


Owner 


Cedar Valley 


Recreation 


Earth dam; concrete 
spillway; stoplogs 


Height 15ft. ; spillway 
15ft. wide 




Private 


One half mile 
north of 
Cedar Valley 


Farm pond 


Earth dam; concrete 
spillway; stoplogs 


Height 5ft. ; spillway 
4ft wide 




Turf Valley 
Farms 


West Franklin 


Recreation; 
former mill 
dam 


Earth dam; concrete 
.spillway and culvert; 
stoplogs 


Ikiigiit 20i'U ; spillway 
10ft. wide 




Franklin Club 


Baldwin 


Feed mill 


Earth dam; concrete 
spillway 


Height 12ft. ; spillway 
two 15ft. wide sections 
one 100ft. wide flood 
flow section 


Operated 5i days/ 
week; steady or 
intermittent de- 
pending on volume 
of work 


F. W. Tomlinson 
& Son 


Sutton 


Feed mill 


Earth road and dam; 
concrete spillway; mill- 
race washed out by 
Hurricane Hazel 


Height 25ft ; spillway 
12ft. high and 60ft. wide 


Mill operated on 
diesel power 


Sutton District 
Co-op 


* All dimensions approximate 
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Temperature in degrees Fahrenheit 



MEAN ANNUAL PRECIPITATION 1931-1960 : 30.86 in. 

MEAN PRECIPITATION APRIL 1964- MARCH 1965; 29.16 in. 



I AVERAGE MONTHLY PRECIPITATION FOR PERIOD 1931-1960 
J MEAN MONTHLY PRECIPITATION DURING OCTOBER 1963-MARCH 1965 

FIGURE VIII.3. 5.1. PRECIPITATION AT OAK RIDGES — NEAR HOLLAND RIVER AREA 



MEArl ANNUAL TEMPERATURE 1931-1960 : 43.6® F. 

MEAN TEMPERATURE APRI L 1 964 - M ARCH 1 965 : 43.6' F. 



I AVERAGE MONTHLY TEMPERATURE FOR PERIOD 1931-1960 

MEAN MONTHLY T'EMPERATURE DURI NG OCTOBF R 1 963 - M ARCH 1965 

FIGURE Vlll. 3 . 6 . 1. TEMPERATURE AT UX BRI DG E - N EAR HOLLAND RIVER AREA 



March P**P**iP*iP March 





INTERPRETATION OF GEOLOGY 



DRILLERS’ LOGS GAMMA-RAY LOG 



GAMMA-RAY LOG; 



MEASURED STATIC WATER LEVEL: 



Jan. 13, 1965 



23.1 ft. 



DEPTH 

IN 

FEET 




DEPTH OF WELL: 
DIMENSION : 
CASING: 

TIME CONSTANT: 
SENSITIVITY: 



34.9 ft. 
3 ft. diameter 
Stone 
16 

0.005 milliroentgens per hour 



30 

-34.9 ft. 
40 



FIGURE VIII. 3.7.1. GAMMA-RAY LOGGING OF OBSERVATION WELL SC-4 



INTERPRETATION OF GEOLOGY 



FROM 

DRILLERS' LOGS 



GAMMA-RAY LOG. 



MEASURED STATIC WATER LEVEL: 



Dec. 29, 1964 



25.6 ft. 




DEPTH 

IN 

FEET 



■47.7 ft. 
50 





DEPTH OF WELL. 


47.7 ft. 




DIMENSION; 


3 ft. diameter. 




CASING; 


Cement tile 




TIME CONSTANT; 


16 




SENSITIVITY: 


0.0025 milliroentgens per hour 


FIGURE VIII 


. 3.7.2. GAMMA-RAY 


LOGGING OF OBSERVATION WELL H-5 




















< 20 



Station No. 




BL -10 
BL - 9 



Sand and 
Ice - Conta ct 
Deposits % 



Dischorge in cfs 



ONTARIO WATER RESOURCES COMMISSION 



LEGEND 



- SYNOPTIC SURVEY 1964 - 



DATE OF MEASUREMENT- 
O - June 9 
□ - July 27 
A - Sept I 
-(|> - Oct 30 



HOLLAND RIVER AREA 

DISCHARGES AND AREAS 



BLACK RIVER 



IPERIODIC STREAMFLOW GAUGING STATIONS 



PREPARED BY- A R 
DATE- NOV. *4, I9«6 



FIGURE VllL 3. 8.2 





Area in sq mi. 



Station 

No. 




Sand and 
Ice - Contact 
Deposits 



SC-5 A 



LEGEND 

DATE OF MEASUREMENT^ 
O - June 9 
□ - July 24 
A - Sept. I 
-Cj> - Oct. 29 



Discharge in cfs 

ENLARGEMENT 




Discharge in cfs 



Station 

No 



SC-5A 



Sand and 
Ice - Contact 
Deposits 
% 




VIII. 4. DISCUSSION AND CONCLUSIONS 
VIII. 4.1. General 

The surface geology in the Holland River Area as 
shown on plate 7 is complex. The water transmitting proper- 
ties of the different deposits vary widely as demonstrated by 
the data collected. All three major streams displayed relatively 
fair baseflow characteristics. The lowest flows measured at 
the farthest downstream station and the corresponding flow index 
for each of the three main streams were as follows: 



Stream 


Flow 

cfs 


Area 

sq.mi. 


Flow Index 
cfs/ Sq.mi, 


Holland River 


8.2 


66. 3 


0.12 


Schomberg River 


1.0 


18.2 


0.05 


Black River 


2.8 


44.4 


0.06 



These indices do not seem to correlate well with the percentages 
of the geologic materials above the stations that were con- 
sidered to be more permeable. However, if the effects of the 
average daily sewage effluent discharges from Newmarket and 
Aurora are considered, the flow index for the Holland River 
decreases to about 0.07 cfs per square mile which corresponds 
closely with the other two flow indices. 

Artificial interferences are limited generally to 
areas downstream of the portion of the basins under study. 
Therefore, most flows recorded can be considered as represent- 
ing natural conditions. 

Water-level measurements in the observation wells with 
the exception of one well were insufficient in number to draw 
any conclusion on changes of ground-water levels. At well 
SC-1, 23 water-level measurements were taken. The water level 
varied only 1.1 feet during the period June 4, 1964 to 
March 28, 1965, some depletion had taken place during the 
summer months and recharge of the aquifer occur ed during the 
fall and winter months. 

Automatic streamflow gauging in this area is limited 
to only one station, 2 EC- 8, at Baldwin on the Black River. 

The values from this station are regulated flows as it is 
situated immediately downstream of an operating feed mill which 
utilizes water power. 

The basins in this area have generally similar geo- 
logic characteristics and correlation among them should be 



119 




practicable; however, more information on streamflow and 
ground water is required before this can be accomplished. 

VIII. 4. 2. Holland River Basin 

Tributaries originating in ice-contact deposits 
generally displayed good sustained flows during each of the 
four visits as exemplified by those recorded at stations 
H-18 and H-5. Flows per unit area tended to decrease with 
decreasing percentages of the more permeable materials. The 
streamflow measured in Bogart Creek was generally better than 
average for the streams in the area with the possible except- 
ion of the measurements made on July 23, 1964. This con- 
dition may be related to the position of the stream relative 
to ground-water flow paths, but this interference would 
require detailed examination for confirmation. 

VIII. 4. 3. Black River Basin 

Streamflow in Mount Albert Creek, a tributary of 
the Black River, is well above average for the area, with a 
low-flow index at station BL-13B of 0,5 cfs per square mile. 
This can perhaps be attributed to the relatively high pro- 
portion of more permeable materials in the upper part of the 
basin and to the location of the basin relative to ground- 
water flow patterns. 

VIII. 5. RECOMMENDATIONS 

Additional measurements of streamflow at periodic 
gauging stations and of ground-water levels should be made 
to provide information for further studies of correlation 
among the streams of the three basins and individual streams 
within each basin. 

The installation of one permanent streamflow 
gauging station is recommended upstream of Newmarket on the 
Holland River, The installation of further stations should, 
if possible, await the results of the recommended correlation 
studies as it is possible that the one proposed gauge and 
the gauge at Baldwin may provide sufficient data when com- 
bined with the results of the correlation studies to allow 
adequate determinations of streamflow throughout the area. 
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Chapter IX 



COLDWATER RIVER AREA 



IX. 1. DESCRIPTION 

The Coldwater River Area represents an area covered 
with a variety of overburden materials of glacial origin con- 
sisting of sand plains, clay plains, till plains and moraines 
and to a lesser extent ice-contact deposits of mixed silt, 
sand, gravel or till. Precambrian granitic rocks and, to a 
lesser extent, limestone outcrop in the northeastern section 
of the area. It is described under the headings of Location 
and Extent, Topography, Drainage Characteristics, Climate, 
and Geology. 

IX. 1.1. Location and Extent 

The Coldwater River Area comprises the main basin 
of the Coldwater River and the satellite basins of the North 
River and the Sturgeon River. The Coldwater River basin and 
the adjacent basins are located in the northeastern part of 
the County of Simcoe and occupy an area of approximately 237 
square miles. 

IX. 1.2. Topography 

The topography of the Coldwater River Area is quite 
varied. The rolling hills in the southern part of the area 
reach an altitude of over 1,350 feet above sea level. Between 
the hills steep-sided valleys drain into Georgian Bay where 
the altitude is 581 feet. The northern and northeastern parts 
of the area are characterized by Precambrian lowlands and 
limestone plains and have generally little relief. The 
Coldwater and Sturgeon rivers flo'-- through deep glacial valleys 
which follow preglacial drainage systems. The North River, 
which forms the outlet of Bass Lake, follows the natural 
slope of the area meandering between low banks and hills in 
bedrock and thin drift. 

IX. 1.3. Drainage Characteristics 

The main streams of the Coldwater River Area are 
the Coldwater River, the Sturgeon River and the North River, 
They flow northwards to Lake Huron. 

"Coldwater and Sturgeon rivers both flow 
through deep glacial valleys. These valleys 
are floored with thick deposits of lacustrine 
material into which the rivers are only 
slightly entrenched. The gradient of both 
rivers is fairly uniform at about 8 feet a 
mile." (Deane, R. E. , 1950) 



123 




IX. 1.3.1. Coldwater River Basin 

The headwater tributary streams of the Coldwater 
River rise in rolling and knobby terrain in the vicinity of 
Coulson at elevations varying between 1,200 and 900 feet. 

The stream has a total length of about 13% miles and a drain- 
age area of 65 square miles. The stream discharges into 
Matchedash Bay. The western watershed is formed by a 
northerly trending ridge of till moraine which separates 
the Coldwater River and Sturgeon River drainage basins. The 
southern part of the eastern boundary is formed by another 
rugged till moraine. The northeastern boundary runs through 
a relatively flat clay plain in which a few drumlins appear. 

The western section of the basin is thickly 
wooded while the eastern section is well cleared and is 
used for livestock and grain farming. Surface streams are 
absent in the extreme southern section of the basin. There 
are several springs in the area especially around Coulson. 

There is no permanent streamflow station on this 
stream. Sixteen periodic streamflow stations were established. 
Each station was visited four times during the survey. 

Sixty- two measurements were recorded indicating that flow 
tends to be continuous during the summer. 

Four dams were located in the watershed including 
one being used to operate a mill near Coulson. The dams 
are listed in table IX. 2,4«1. A number of beaver dams were 
found in the upstream portion of the basin. 

IX. 1.3.2. Sturgeon River Basin 

The Sturgeon River rises about 3 miles southeast of 
Hillsdale and flows in a northerly direction for 17 miles to 
its mouth at Sturgeon Bay. The stream proper is confined to 
a broad glacial valley which is floored with sand. The 
valley is U-shaped and deep and the stream makes only a 
small incision in the valley floor. This is a typical example 
of a misfit stream - a stream too small to have eroded the 
valley in which it is flowing. The valley is confined on the 
east and west by northerly trending morainic ridges. There 
are no large tributaries to the main stream. Baseflow is 
maintained by the movement of ground water from the moraines 
into the broad sand valley. 

The valley itself is highly wooded while the 
adjacent land is cleared and used mainly for livestock farming 
and grain crops. A considerable amount of reforestation appears 
to have been accomplished in the southern area. 
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There is no permanent streamflow station in the 
basin. Seven periodic streamflow stations were established. 
Each station was visited for gauging four times during the 
survey, and 28 measurements were recorded. 

One dam was located in the basin. Information on 
it is shown in table IX. 2,4,2, Until recently it was used 
to operate a feed mill. The owner claims that due to reduc- 
tion of flows in past years the mill was converted to use 
diesel power, 

IX. 1,3.3. North River Basin 

The North River rises at an elevation of about 950 
feet about 1 mile south of Jarratt and flows into the 
Coldwater River just upstream of Matchedash Bay. It has a 
total length of 31% miles and a drainage area of 90 square 
miles, 

"North River, which forms the outlet of 
Bass Lake, is a meandering stream flowing 
between low banks through the rock-knob 
lowlands over most of its course. It has 
the appearance of a youthful stream only in 
the upper 3 or 4 miles, where rapids, falls, 
and deep narrow gullies in Algonquin terraces 
mark its course." (Deane, R.E.) 

The North River meanders through a variety of soil types. 

Rising in the till moraines of the south it passes through 
a sand plain, a clay plain, both of which contain minor drum- 
lin fields, and finally through flat lowlands which are inter- 
spersed with rock outcrops. 

Tributaries of the North River are Silver Creek and 
Purbrook Creek. 

There are many springs in the southern section in 
the midst of which is Bass Lake. The flat central area of 
the basin is swampy in several places. The level of Bass 
Lake was reported to have little annual variation. 

Three dams were located in the area - two were used 
for recreational purposes and the third, in the Bass Lake Area, 
for a feed mill. The dams are listed in table IX, 2.4.3. 

Eleven periodic streamflow stations were established. 
Each station was visited four times during the survey. Forty- 
four measurements were recorded of which four were zero flows. 
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IX. 1.4. Climate 

The Coldwater River Area is one of the most 
northerly of the areas investigated during the synoptic survey. 
Accordingly, its climate is somewhat cooler than those of the 
areas near Lake Erie and Lake Ontario. In the area near 
Georgian Bay some moderating effect of the large water body 
is noticeable, but this is dissipated a few miles inland. The 
annual precipitation varies from 30 inches to 36 inches with 
increasing amounts in the north and northeastern parts of the 
area. The growing season has a varying length of 190 to 196 
days. The annual temperature fluctuates between 42‘^F and 43 F, 
The mean temperature of the warmest month, July, is approxi- 
mately 66°F, and of the coldest month, January, about 16°F, 
Precipitation and temperature measurements at Collingwood are 
illustrated on figures IX. 3. 5.1. and IX. 3. 6.1. During the 
period of the survey the average annual temperature was about 
1°F below normal and the precipitation varied from a few inches 
below normal in the northeastern part of the area to a few 
inches above normal near Georgian Bay. Annual averages for 
the Survey were calculated for the period extending from 
April, 1964 to March, 1965. The meteorological stations in 
the area and vicinity and the type and duration of measurements 
are listed in table IX. 2. 1.1. 

IX. 1.5. Geology 

In the northernmost part of the basin Precambrian 
granite and granite-gneiss constitute the bedrock. There are 
many outcrops and only thin drift overlies the bedrock 
between the outcrops. In the rest of the area Palaeozoic rocks 
of Ordovician age overlie the Precambrian rocks unconformably 
and comprise the bedrock. These rocks are composed of lime- 
stone and belong to the Black River and Trenton groups. 

The bedrock is generally overlain by a mantle of 
unconsolidated deposits which are missing locally in the 
Precambrian area and in some places in the northeastern lime- 
stone plain. In the hilly area to the south the thickness of 
the overburden is over 800 feet in places. 

The overburden is composed largely of glacial, 
glacio-f luvial and glacio-lacustrine deposits which were laid 
down during the Pleistocene epoch. The areal distribution of 
selected groupings of the surface deposits is shown on plate 8. 
The continental ice sheet which deposited these materials also 
eroded the underlying bedrock. The deposits of glacial origin 
are composed mainly of till in the form of ground moraines. 
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recessional moraines, ice-block ridges, drumlins, and kames 
and kame moraines which have also varying contents of sand 
and gravel. Morainic deposits form the upland in the 
middle part of the area and are also present in the western 
area. Drumlins occur mainly in the northern part of the 
region. The sandy hills in the southern part of the 
Coldwater and North River basins are kames and kame moraines 
formed by ice-contact deposits. 

The low lying areas are covered generally by 
glacio-lacustrine deposits of stratified sand and clay which 
occur mostly in the central and northwestern areas. Most of 
the deposits were laid down during the retreat of the last 
glacier when first glacial Lake Algonquin and later Lake 
Nipissing inundated the area. The upper Algonquin beaches 
can be found between elevations of 725 and 850 feet. 

In the lowland areas mostly in the North and 
Sturgeon River basins there are some recent deposits mainly 
of blackish muck. 

IX. 1.6, Interpretation of Gamma-Ray Logging 

In the Coldwater River Area no gamma- ray logging 
was undertaken. 

IX, 1.7. Hydrometric Measurements 

Measurements of ground-water levels and streamflow 
made during the survey are listed in tables IX, 2.2,1. and 
IX. 2.3,1. During the period July, 1964 to March, 1965 water 
levels were observed in five wells penetrating only the 
upper overburden aquifer and with depths varying from 10 to 
22 feet. One well, the deepest, was measured frequently. 

From the scant information gathered there is an indication 
that some ground-water recharge took place in the winter 
months. The relations of streamflow to area and the nature 
of surface deposits are illustrated on figures IX. 3.8.1, to 
IX.3.8.3. 
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Table IX. 2.1.1 



Meteorological Stations in and near the Coldwater River Area 



Meteorological 

Stations 


Types of 0 
Temperature 


iservation 

Precipitation 


Started 


Ended 


Remarks 


Fesserton 


* 


* 


Jul. ,1961 


Sept. , 1964 




Midhurst 


* 


* 

1 


Jul.,1952 




Records avail- 
able for other 
stations near 
site since 1947 


Orillia 




* 


Feb. ,1957 


Feb. ,1965 




Washago 


! 


* 


Jan. ,1929 




30- year normals 
available 


Collingwood 


* 


* 


Mar., 1952 




Records avail- 
able for other 
stations near 
site since 1869 


Muskoka 

Airport 


* 


* 


Nov., 1958 




Records avail- 
able for other 
stations near 
site since 1934 


Midland 




* 


May, 1948 


1 


Records avail- 
able for other 
stations near 
site since 1889 
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Table DC. 2. 2. 1. 



Observation Wells in the Coldwater River Area 



Drainage 

Basin 


1 

Well 

No. 


Owner 


Location 


Water- 


Depth of 


Static-level 
1 Measurements 


yi elding 
zone 


Well 
( feet ) 


j Date 


Depth to Water 
i (feet) 


Cold water 


C-l 


Patterson 


Medonte twp. 


Clayey till 


11,4 


Sept . 2/64 


9.8 


Creek 






Con. 8 lot 1 






Oct .1 5/64 


9.9 




C-2 


H.C .Middleton 


' Medonte twp. 


Clayey till 


10.9 


Oct. 15/64 


8.0 








Con. 8 lot 5 






Dec .19/64 


4.8 


North 


NO-1 


0. Jermey 


Orillia twp. 


Clayey till 


11.1 


Jul ,29/64 


6.7 


Creek 






! Con. 6 lot 20 






Sept , 23/64 


7.8 














Oct. 15/64 


8.7 














Dec , 22/64 


7.0 














Jan. 21/65 


7.6 








1 






Feb. 22/65 


6.8 




NO- 2 


R. Ellis 


Matchedash twp. 


Clayey till 


22.3 


Jul. 29/64 


12.8 








1 Con. 2 lot 6 






Sept. 3/64 


' 8.9 














Sept. 7/64 


7.3 














Sept .21/64 


6.6 














Sept,2B/64 


5.8 








i 






Oct. 6/64 


5.6 














Oct .12/64 


5.5 














Oct. 15/64 


7.0 














Oct. 22/64 


5.2 














Oct. 29/64 


5.4 














Nov .6/64 


5.4 














Nov ,17/64 


5.6 














Nov. 30/64 


5.5 



Sturgeon ST-1 A .Olszaniecki Tay twp. 
Creek Con, 8 lot 9 



Sandy till 



Dec. 4/6A 
Dec. 15/64 
Dec. 22/64 
Dec. 29/64 
Jan. 6/65 
Jan. 15/65 
Jan . 28/65 
Feb, 10/65 
Feb. 25/65 
1 jr. 4/65 
Mar. 11/65 
Mar. 25/65 

May /64 
Jul. 30/64 
Sept . 2/64 
Oct. 15/64 
Dec. 22/64 
Jan. 23/65 
Feb ,14/65 
Mar. 4/65 



Table K. 2. 3. 1, 



Surface Geology and Discharge at Periodic Streamflow Stations 
COLDWATER RIVER AREA - 1964 





Tributary 


Area 




Percentage of Area Covered By: 




Streamflow in cfe 


Station 


Confluent Designation 


Drained 




Ice-Contact 








and Date of Measurement 


Number 


Location 


sq. mi. 


Sand Deposits 


Till 


Clay Bedrock 


1 


2 


3 


4 


COLDWATER RIVER 












June 18 


July 30 


Sept. 2 


Nov. 4 


C-1 


e 


64. 8 


22 


18 


37 


23 


28 


27 


31 


37 


C-3 


d 


50. 0 


25 


22 


40 


13 


26 


25 


28 


30 


C-5 


b, c 


45. 2 


25 


23 


40 


12 


27 


25 


28 


29 


C-6 




33. 1 


30 


32 


36 




21 


22 


22 


22 


C-7 




30. 7 


27 


35 


28 




19 


20 


21 


21 


C-9 




15. 6 


7 


59 


34 




7. 1 


11 


12 


6. 4 


C-11 




11. 1 




62 


38 




6. 4 


8.0 


9. 7 


1.9 


C-12 




5.9 




43 


57 




1. 2 


1. 2 


1. 8 


1. 5 


C-1 3 




5. 0 




51 


49 




1. 2 


1.0 


1. 5 


1. 7 


C-14 




2. 4 




97 


3 




0.7 


0. 5 


0. 8 


0. 8 



Tributaries 



C-8 




11. 6 


47 


12 


41 
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Table IX. 2. 4. I 



description of major dams in coldwater river basin 



Location 


Use 


Description 


Dimensions* 


Method of 
Operation 


Owner 


Coul son 


Recreation; 
formerly a 
mill dam 


Earth dam; steel 
culvert 


Height 15ft. ; 

3ft. diameter culvert 






Coulson 


Feed mUl 


Earth dam and 
road; concrete 
■spillway; stoplogs 


Height 20ft. ; spillway 
two 15ft. sections 


Operated on water 
power 5 diiys/week 
3 to 8 hrs/day 


Merv Farls 


Creighton 


Recreation 


Earth dam; concrete 
spillway 


Height 15ft. ; spillway 
6ft. wide 


Reservoir empty; 
used only during 
some years 




Coldwater 


Former mill 
dam 


Earth dam; concrete 
spillway; badly 
deteriorated 


Height 10 ft.; spillway 
two 15ft. sections 


Mill operated on 
electricity; no 
stoplogs in dam 




* All dimensions approximate 














Table DC. 2. 4. 2 










DESCRIPTION OF MAJOR DAMS IN STURGEON 


RIVER basin 




Location 


Use 


Description 


Dimensions* 


Method of 
Operation 


Owner 


Hillsdale 


Feed mill 


Earth dam; concrete 
spillway; stoplogs 


Height 10ft. ; spillway 
one 4ft. section 
one 8ft. section 


Mill operated on 
diesel power 


John Rumble 


♦ All dimensions approximate 














Table DC 2. 4. 3. 










DESCRIPTION OF MAJOR DAMS IN NORTH RIVER BASIN 




Location 


Use 


Description 


Dimensions* 


Method of 
Operation 


Owner 


Marchmont 


Feed mill 


Earth dam; concrete 
spillway; stoplogs 


Height 15ft. ; spillway 
12ft. wide 


Operates 5 days/week 
8 hrs/day 


John Faris 


One mile north- 
east of Prices 
Corner 


Recreation 


Earth dam; concrete 
spillway 


Height Oft. ; spillway 
4ft. wide 




K. Bowden & 
K. Rutherfon 
Orillia 


Two miles north 
west of Orillia 


- Recreation 


Earth dam; concrete 
spillway; stoplogs 


Height lOft. ; spillway 
3ft. wide 
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IX. A, DISCUSSION AND CONCLUSIONS 



IX. 4. I. General 

The surface geology over the whole area has some 
similarities, especially in the headwater regions but a 
number of sharp differences exist from basin to basin. 

All streams exhibited good dry season flows and 
would not normally be expected to dry up. The lowest flows 
measured at the farthest downstream station and the 
corresponding flow index for each of the main streams were 
as follows: 



Stream 


Flow 

cfs 


Area 
s q . mi . 


Flow Index 
cfs/ sq. mi. 


Coldwater River 


27. 


64.8 


0.42 


Sturgeon River 


8.5 


19.7 


0.53 


North River 


9.8 


89.5 


0.11 



The available information indicates that satis- 
factory correlation of streamflow between the Sturgeon River 
and the upper portion of the Coldwater River above station 
C-5 can be achieved. It may be possible to correlate stream- 
flow in parts of the North River basin with that in parts 
of the other basins, but it is very unlikely that correlation 
of streamflow throughout the basin with that in the other 
basins can be made. 

No permanent streamflow gauging stations have been 
established in this area. Major interference with stream- 
flow is caused by damming for mill operations. 

IX. 4. 2. Coldwater River Basin 

The flow in the Coldwater River has a fairly uniform 
pattern as shown in figure IX. 3, 8.1. This pattern does not 
appear to be controlled closely by the geologic materials in 
the basin; however, there is a tendency for unit flows from 
areas with larger proportions of sand and gravel to be higher 
than those from less permeable areas. Several small tributaries 
drain the sand deposits into the main stream from stations 
C-5 to C-1 and these appear to have substantial flows as the 
low- flow index of 0.42 cfs per square mile at station C-2 
indicates. 

Although there are several sources of interference 
with streamflow along the Coldwater River, only one seemed to 
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have had any major significance. This is a mill dam located 
upstream of station C-11, the effect of which is illustrated 
in figure IX. 3. 8.1. Irrigation in this basin is negligible. 

IX. 4. 3. Sturgeon River Basin 

The course of the Sturgeon River is through a 
narrow valley of sand with no change in surface geology 
throughout its length. This accounts for the fairly uniform 
pattern on the discharge- area graph in figure IX.3,8.2o There 
is an indication that baseflow to the stream is less in the 
headwater areas than in the lower areas, a situation which 
may be related to the ground-water flow pattern. Flows were 
substantial and appeared to have been sustained. 

Only one dam is located on this stream, above 
station ST-7, but its regulating effect was not great. No 
other t}rpe of interference is known to exist. 

IX„4.4, North River Basin 

The bulk of the sustained flow in the North River 
is derived from the upper portion of the basin. From the 
surface geology and comparison of the similarities with the 
other two basins good ground-water discharge should be 
expected from this portion. Support for these concepts is 
provided by streamflow readings at stations NO-6 and NO-9 
on tributaries which gave minimum flow indices of 0.46 cfs 
per square mile and 1.0 cfs per square mile respectively. 

The lower section of the basin is composed predominantly of 
Precambrian outcrop and contributes little to the baseflow 
as shown by the steep slope for the downstream section 
illustrated on figure IX, 3,8,3, 

IX. 5. RECOMMENDATIONS 

One streamflow recording station should be established 
either on the Coldwater River above station C-5 or on the 
Sturgeon River near station ST-1, 

Streamflow measurements at the periodic gauging 
stations and water-level measurements at the observation wells 
should be continued to facilitate correlation studies in order 
to determine the necessity for additional, permanent streamflow 
stations on the other streams. 

The apparent loss of water in the North River from 
station NO-8 to NO-7 should be investigated by additional 
periodic measurements along that portion of the stream. 
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Chapter X 



GANARASKA RIVER AREA 



X.l. DESCRIPTION 

The Ganaraska River Area represents an area that 
is composed mainly of sand plains, till plains and moraines 
with lesser amounts of ice-contact deposits in the headwater 
areas and still smaller amounts of scattered clay plains 
around the mouths of the streams. It is described under 
the headings of Location and Extent, Topography, Drainage 
Characteristics, Climate, and Geology, 

X.l.l. Location and Extent 

The Ganaraska River Area comprises the main basin 
of the Ganaraska River and the adjacent basins of Cobourg 
Brook and Gage and Graham creeks. The basin of Graham Creek 
and most parts of the Ganaraska River basin are in the 
southern part of the County of Northumberland, The 
Ganaraska River Area comprises approximately 206 square miles. 

X. 1.2. Topography 

The topography of the Ganaraska River Area is very 
varied. The northernmost part of the area is part of the 
Oak Ridges interlobate moraine physiographic region and is 
composed of numerous hills. The highest point is in the 
Township of Clarke and reaches an elevation over 1,300 feet 
above sea level. South of the Oak Ridges physiographic 
region the land slopes very irregularly towards Lake Ontario 
at an elevation of 246 feet. The portion between elevations 
of 800 and 1,000 feet and about 600 feet is called South 
Slope by Chapman and Putman, The slope below an elevation of 
about 600 feet is part of the Lake Iroquois plain. In the 
Ganaraska River Area the old shoreline of Lake Iroquois is 
very much indented. There are numerous drumlins scattered 
over the Lake Iroquois plain, some of which stood out as 
islands in the old lake, 

X.l. 3. Drainage Characteristics 

The main streams of the Ganaraska River Area are 
the Ganaraska River, Graham Creek, Gage Creek and Cobourg 
Brook. All of these streams rise in the Oak Ridges inter- 
lobate moraine and flow southwards into Lake Ontario. A 
common feature of these streams is the absence of headwater 
tributaries in the morainic ridge. There the precipitation 
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percolates into the permeable material of the moraine and 
appears as springs near the foot of the slopes where the 
numerous tributaries of the main rivers and creeks start. 

X. 1.3,1. Ganaraska River Basin 

The Ganaraska River basin has an area of 103 square 
miles. It has a relatively short north-south dimension 
varying between 6% and 8% miles. Its width in the northern 
upstream portion is 18 miles. The basin narrows to a 
width of a mile or less at Port Hope where it discharges 
into Lake Ontario, 

The whole river system is made up of an extensive 
series of tributaries with two major branches, the Ganaraska 
River and the North Ganaraska River. The Ganaraska River 
rises in the westernmost end of the drainage basin at an eleva- 
tion of approximately 850 feet at the foot of a moraine which 
has elevations up to 1,150 feet. This branch has a length 
of about 22 miles. It has an average gradient of 30 feet 
per mile but is steeper in the headwaters where the gradient 
is about 90 feet per mile. In the downstream section below 
Kendal the average gradient is about 20 feet per mile. 

The North Ganaraska River rises at an elevation of 
about 700 feet at the foot of a moraine and joins the main 
stream at Canton, It has a length of 10% miles. The head- 
water streams have worn deep gullies in the sides of the 
moraine as they collected water on their downward flow. 

The land surface is made up of the ice-contact 
deposits of an interlobate moraine in the north, sand plains 
between hills of till in the central portion, and clay and 
till plains in the southern section. Most of the area is 
cleared and is used for livestock farming which is con- 
centrated in the west-central part of the basin. Irrigation 
is practised in the tobacco- growing area which is located 
primarily in the sandy area near Kendal. 

There are many dams in the basin, including two 
which are used to operate mills and a relatively new conserva- 
tion dam. The dams are listed in table X. 2.4,1. 

There are three permanent streamflow stations in 
the basin; details of these stations are given below: 
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Station: 

Drainage Basin; 
Location: 

Drainage Area: 
Type: 

Period of Record: 



Extremes Recorded: 



Station: 

Drainage Basin: 
Location: 

Drainage Area: 
Type; 

Period of Record: 

Mean Discharge: 
Extremes Recorded: 



Station: 

Drainage Basin: 
Location; 

Drainage Area: 
Type: 

Period of Record: 



Extremes Recorded; 



2 HD- 3 

Ganaraska River 
Near Osaca 
26 square miles 
Manual 

Miscellaneous measurements only 
1958 and 1959 and continuous 
from October, 1959 
Maximum daily discharge, 417 cfs 
(estimated) on November, 10, 1962 
Minimum daily discharge, 7,8 cfs 
on September 15 and 22, 1962 

2 HD- 2 

Ganaraska River 
Near Dale 
94 square miles 
Recording 

July to December, 1950 and con- 
tinuous from March, 1951 
122 cfs 

Maximum daily discharge, 3,620 cfs 
(estimated) on April 16, 1954 
Minimum daily discharge, 18 cfs 
on August 1, 1958 

2 HD- 4 

Northwest Ganaraska River 
Near Osaca 
15 Square miles 
Manual 

Miscellaneous measurements only 
1958 and 1959 and continuous from 
October, 1959 

Maximum daily discharge, 385 cfs 
on May 9, 1960 

Minimum daily discharge, 5,1 cfs 
on July 17 and 18, 1962 



Twenty-eight periodic streamflow stations were 
established in the basin and each was visited four times during 
the survey. The measurements recorded totalled 108. 
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X.1.3.2. Graham Creek Basin 

The Graham Creek basin lies between the southwestern 
portion of the Ganaraska River basin and Lake Ontario; it is 
separated from the Ganaraska basin by a ridge of till with 
elevations varying between 925 and 605 feet. It has an 
area of 30 square miles, Graham Creek has a total length 
of 12.6 miles and a fall of 680 feet with an average gradient 
of 54 feet per mile. The stream meanders largely in a sand 
plain which is found between the till moraines of the area. 

The largest tributary is Mulligan Creek. 

The basin has a hilly and rugged appearance. The 
upstream area along the stream is swampy; however, the 
higher ground is cleared and is used for livestock farming. 
Tobacco farming is carried out on the sand plain. 

There were no permanent streamflow gauging stations 
in the basin. Six periodic streamflow stations were 
established in the basin and each was visited four times 
during the survey. Twenty- two measurements were recorded. 

X. 1,3.3. Cobourg Brook Basin 

The Cobourg Brook basin occupies an area of 48 
square miles. The area is rugged and hilly with the streams 
flowing in sand plains between morainic ridges and knobs. 
Cobourg Brook is 11 miles long, rises at an elevation of about 
825 feet and empties into Lake Ontario at the Town of Cobourg. 
It has an average gradient of 52 feet per mile. The main 
tributary is Baltimore Creek. 

Livestock farming is the main agricultural activity 
with some tobacco farming being practised in the sandy areas. 
There were no permanent streamflow gauging stations 
in the area. Twelve periodic streamflow stations were 
established and each was visited four times during the survey. 
Forty- five measurements were recorded of which three were less 
than 0.1 cfs. There are two major dams in the watershed, 
both of which are used to operate mills. The dams are listed 
in table X.2.4.2. 
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X.1.3.4. Gage Creek Basin 

The Gage Creek basin has an area of about 17 square 
miles. It is 8 miles long with an average width of 2% miles. 

The basin is generally quite hilly with the soil composed 
of morainic hills with elevations up to 1,000 feet in the 
north; sand between the morainic hills; and clay plains in 
the south. The stream has a length of 8.7 miles. 

There were no permanent streamflow gauging stations 
in the basin. Four periodic streamflow stations were 
established. Each was visited four times. The flow of this 
stream is dependable most of the time as measurements were 
obtained at all stations on each visit during the survey. 

X.1.4. Climate 

The climate of the Ganaraska River Area is 
influenced by the proximity of Lake Ontario. A very definite 
moderating influence due to the lake is seen in the immediate 
vicinity of the Lake Ontario shore, but this decreases 
gradually inland. The average annual precipitation varies 
noticeably from place to place between 30 inches and 35 
inches. The average monthly precipitation is distributed 
fairly evenly throughout the year. The growing season has 
a somewhat shorter length than that in the Lake Erie area 
and varies from 188 to 195 days. The mean annual temperature 
varies between 44°F and 45°F in the area. The mean temperature 
of the warmest month, July, varies from 68°F inland to 70°F in 
low lying areas near Lake Ontario and of the coldest month, 

January, it ranges from 18°F to 20°F. During the period April, 

1964 to March, 1965 the average temperature was a little more 

than 1°F below normal but the precipitation was just about 

normal. The meteorological stations in the area and the 

duration of temperature and precipitation measurements are 

listed in table X.2.1,1. Precipitation and temperature data 

for the Orono station are presented on figures X.3.5.1. and X. 3.6.1. 

X. 1.5. Geology 

Palaeozoic rocks of Ordovician age underlie the 
overburden in the Ganaraska River Area. The bedrock is 
exposed only in a few stream valleys; for example, in the bed 
of the Ganaraska River at Port Hope. The bedrock is composed 
of limestone of the Black River and Trenton groups. The bed- 
rock is overlain by an overburden of very varied thicknesses 
which range up to about 800 feet. 
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The overburden is composed largely of glacial, 
glacio-f luvial and glacio-lacustrine deposits which were 
laid down during the Pleistocene epoch. The glacial deposits 
include ground moraines, drumlins, kames and kame moraines. 

The areal distribution of selected groupings of the surface 
deposits is shown on plate 9, The ground moraines in this 
area are composed mainly of sandy and gravelly till. The 
large number of drumlins in the area are composed mainly of 
till; however, some contain lenses of sand and gravel. The 
kames and kame moraines were deposited largely by waters 
flowing off the glacier and contain irregularly stratified 
sand and gravel and minor amounts of till. In some places 
because of the very sandy nature of the upper layers, pre- 
cipitation soaks rapidly through the peirmeable layers, A 
lack of springs and streams in the upland areas indicates that 
there is significant ground-water flow out of these areas. 

The glacio-fluvial deposits are located mainly in 
the northern central part of the area. They include spill- 
way and outwash deposits. 

In the lower lying lake plain area, glacio-lacustrine 
sands, clays, and bar sands and gravels make up the surface 
deposits. 

There is not sufficient information available to 
indicate how much of the overburden was deposited prior to 
the latest glacial age. Most of the surface deposits 
though, were deposited during late Wisconsinan time. The 
kame deposits in the Oak Ridges moraine were formed between 
the Northern and Ontario lobes of the Wisconsinan glacier. 
Following their deposition the ice once more advanced from 
the north and constructed drumlins on the south slope of the 
Oak Ridges moraine. With the advent of another waimi period 
the stagnating ice sheet split and more sand was deposited 
on the hills near the crest. After the recession of the ice, 
glacial lakes covered the lower lying areas and the Lake 
Ontario basin was occupied by Lake Iroquis which stood much 
higher than the present Lake Ontario level. Recent pond and 
organic deposits of clay and muck are present in some low 
areas. 
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X. 1.6. Interpretation of Gamma-Ray Logging 

In the Ganaraska River Area two wells were logged. 
The gamma-ray logging of well GA-1 was not successful 
because the logger was improperly geared. The gamma- ray 
log of well GR-1 which is shown on figure X. 3.7.1. suggests 
that the part of the overburden penetrated is stratified 
with numerous seams of silt and clay above and below the 
water table. The position of the water table is very 
clearly indicated on the log. 

X. 1.7. Hydrometric Measurements 

Water-level measurements in the observation wells 
were insufficient in number, with the exception of one well, 
to draw conclusions on changes of ground-water levels. The 
measurements are recorded in table X.2.2.1. Well GA-2 had 
the greatest number of measurements and recorded fluctuations 
of water levels less than 2 feet during the period from 
August 11, 1964 to March 31, 1965. Measurements of streamflow 
made during the survey are listed in table X.2.3.1. and the 
relation of streamflow to area and to the nature of surface 
deposits are illustrated on figures X.3.8.1. to X, 3.8.4. 
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Table X. 2.1.1 



Meteorological Stations in and near the Ganaraska River Area 



Meteorological 


Types of Observation 








Stations 


Temperature 




Started 


Ended 


Remarks 


Campbellville 




* 

1 

1 


Jan. ,1961 


Oct. , 1964 


Records avail- 
able for other 
stations near 
site since 1948 


Gores Landing 




* 


Aug. , 1943 






Orono 


* 


* 


Apr. ,1923 




30- year normals 
available 


Port Hope 


* 


* 


Jan. ,1963 




Records avail- 
able for other 
stations near 
site since 1882 


Stirling 


* 


* 


Mar. ,1940 




Records avail- 
able for other 
stations near 
site since 1883 


Campbellford 




* 

I 


Mar. ,1942 




Records avail- 
able for other 
stations near 
site since 1915 


Trenton Airport 


* 


* 

i 


Jan. , 1966 




Records avail- 
able for other 
stations near 
site since 1935 
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Tablo X. 2 . 2.1 



Observation Wells in the Ganaraska River Area 











Water- 


Depth of 


Static-level 

Measurements 


Drainage 

Basin 


Well 

No. 


Owner 


Location 


yielding 

zone 


Well 

(feet) 


Date 


Depth to Water 
( feet) 


Ganaraska 

River 


GA -1 


G . Pope 


Clarke twp. 
Con, 7 lot 12 


Sandy gravel 


7.6 


Aug .11/64 
Oct. 14/64 
Mar. 24/65 






GA -2 


A, Foster 


Clarke twp. 
Con, 6 lot 8 


Sand 


13.8 


Aug, 11/64 

Oct, 14/64 
Dec .4/64 
Dec. 15/64 
Dec, 31/64 
Jan, 15/65 
Jan. 31/65 
Feb .14/65 
Feb, 28/65 
Mar, 15/65 
Mar, 24/65 
Mar .31/65 


11.7 
10.9 

12.8 

12.4 

11.8 
11.6 

11.9 
11.6 

11.4 

11.2 

11.3 

11.5 




GA -3 


L. Hattaway 


Clarke twp. 
Con. 7 lot 2 


Sandy till 


12.8 


Aug. 11/64 
Oct .14/64 
Mar. 24/65 


6,6 

7.4 

5.0 




GA -4 


A. Nyatrom 


Hope twp. 

Con, 7 lot 16 


Sandy till 


44.2 


Oct .14/64 
Dec. 4/64 
Mar, 24/65 


31.2 

30.2 
29.1 




GA -5 


E , Thompson 


Hope twp. 

Con, 4 lot 18 


Sand 


26.9 


Aug, 11/64 
Oct ,14/64 
Dec, 3/64 
Mar. 24/65 


14.5 

16.9 

13.1 

13.1 




GA -6 


B. R, Day 


Hope twp. 
Con. 3 lot 8 


Clay 


12.8 


Oct ,14/64 
Dec, 3/64 


1.9 

0.8 


Cobourg 

Brook 


CO -1 


Mill Valley 
School 


Haldimand twp. 
Con. 6 lot 29 


Sandy clay 


5.5 


Oct. 14/64 
Mar. 24/65 


0.6 

0.7 




CO - 2 


K.L. Sherwin 


Hamilton twp. 
Con. 9 lot 9 


Sand 


78.2 


Oct. 14/64 


54.3 


Gage 

Creek 


G-l 


L« Maquire 


Hamilton twp. 
Con, 5 lot 24 


Sand 


18,5 


Aug. 13/64 
Oct. 13/64 

Mar. 24/65 


13.2 

14.8 

5.4 




G -2 


W. Howard 


Hamilton twp. 
Con. 3 lot 26 


Sandy till 


11.8 


Oct .14/64 
Mar. 24/65 


7.9 

5.8 


Graham 

Creek 


GR -1 


M, A .Pickering 


Clarke twp. 
Con, 2 lot 24 


Clay :y till 


35.5 

^ 


Oct. 14/64 
Dec. 2/64 
Mar. 24/65 


16.4 

22.8 

19.8 
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Table X. 2. 3. 1. 



Surface Geology and Diacharge at Periodic Streamflow Stations 



GANARASKA RIVER AREA - 1964 



Station 

Number 


Tributary 

Confluent Designation 
Location 


Drained 
sq. mi. 


Percentage of Area Covered By: 

Ice Contact 

Sand Deposits Till Clay Bedrock 


1 


Streamflow in cfs 
and Date of Measurement 
2 3 4 


GANARASKA RIVER 












May 6 


June 30 


Aug. a 


Oct. 0 


GA-13 




98. 6 


34 


35 


23 


8 


N, M. 


46 


38 


48 


GA-15 




52. 3 


33 


49 


17 


1 


N. M, 


22 


21 


27 


GA-14 




51. 3 


33 


50 


17 




37 


22 


21 


30 




d, e 




















GA-29 




28. 5 


25 


57 


18 




26 


19 


17 


21 


GA-4 




20. 7 


20 


60 


20 




26 


16 


15 


18 


GA-5 




19. 3 


18 


56 


26 




16 


12 


9. 8 


14 


GA-6 




14. 2 


9 


82 


29 




16 


a 


9.2 


9. 8 


GA-8 




13.2 


7 


66 


27 




9. 7 


7. 7 


8. 6 


8. 8 


Tributaries 






















GA-7 


a 


2. 6 


23 


77 






2. 3 


1.0 


1. 1 


1. 4 


GA-3 


b 


6. 4 


17 


81 


2 




6. 1 


4. 7 


4.2 


5. 5 


GA-1 




1.0 




100 






0. 6 


0. 4 


0. 5 


0. 5 


GA-2 


c 


3, 6 




100 






0. 5 


0. 4 


0.4 


0. 4 


GA-10 


d 


4. 7 


40 


40 


20 




3.0 


1. 3 


1. 4 


1. 3 


GA-9 




3. 4 


25 


55 


20 




1. 4 


0. 6 


0. 8 


0. 5 


GA-11 


e 


11. 1 


20 


69 


a 




9. 3 


4. 8 


5.9 


5. 8 


GA-12 


f 


9.7 


15 


79 


6 




7. 7 


4.9 


4. 7 


4. 4 


North Ganaraska River 
























27. 3 


41 


31 


25 


3 


N. M, 


14 


14 


16 


GA-17 




25.9 


38 


33 


26 


3 


N. M. 


14 


13 


17 


GA-1« 




21. 5 


37 


40 


19 


4 


22 


16 


13 


15 


GA-20 




12. 5 


35 


34 


24 


7 


6 . 5 


4. 1 


3. 5 


5. 4 


GA-24 




10. 4 


32 


34 


25 


9 


3. 8 


2. 1 


2.2 


2. 0 


GA-2 5 




6. 4 


36 


20 


33 


a 


1. 7 


0. 5 


0. 6 


0.5 


GA-21 


g 


4. 2 


59 


29 


12 




a 


9. 3 


a 


11 


GA-22 




1. 4 


14 


86 






1.3 


1.2 


1. 5 


1. 3 


GA-2 3 


h 


3.6 


13 


87 






5. 2 


4. 1 


4. 5 


3. 0 


GA-2 7 


1 


6.7 


33 




25 


42 


2. 5 


1. 1 


0.9 


1. 2 


GA-30 




5. 2 


18 




28 


54 


1. 8 


0. 7 


0. 0 


1. 0 


GA-28 




1. 6 


9 




68 


23 


0. 4 


< 0. 1 


0. 3 


0. 3 


COBOURG BROOK 












May 7 


June 25 


Aug. 10 


Oct. 7 


CO- 10 




47,9 


31 


23 


40 


6 


27 


20 


19 


25 


CO-9 




29. 5 


33 


37 


30 




N. M. 


21 


14 


13 


CO-6 




10. 1 


33 


35 


32 




N. M. 


1. 8 


1.9 


2.0 


CO-5 


a 


7. 2 


36 


49 


15 




0. 8 


0. 4 


< 0, 1 


0. 4 


Tributaries 






















Baltimore Creek 




















CO-13 




16.0 


23 


47 


30 




28 


12 


19 


11 


CO-7 




6.9 


13 


76 


11 




6. 8 


6.0 


4. 7 


5. 3 


CO-8 




2. 8 


28 


65 


7 




N. M. 


0. 4 


0. 3 


0, 5 


CO-11 


b 


16, 6 


25 




61 


14 


6. 2 


2. 4 


2. 8 


2. 7 


CO-4 




4. 8 


22 




78 




1. 7 


0. 9 


0. 6 


0. 7 


Co -2 




3. 4 


6 




94 




1. 1 


0. 4 


0. 1 


0. 3 


CO-1 




1. 6 


5 




95 




0. 3 


0. 1 


0. 1 


< 0. 1 


CO- 12 


c 


6.6 


27 




72 


1 


3. 5 


1.9 


2. 3 


1. 6 


GAGE CREEK 












May 8 


June 26 


Aug. 4 


Oct. 5 


G-1 




16. 9 


28 


2 


46 


24 


4. 7 


1. 9 


3. 4 


1. 8 


G-3 




7.9 


32 


4 


63 


1 


2. 6 


1. 6 


2. 3 


1. 7 


G-4 




0. 4 


18 




82 




0. 2 


0. 1 


<0. 1 


0. 1 


Tributary 






















G-2 


a 


2.0 


31 




49 


20 


0. 6 


0. 3 


0. 5 


0. 3 


GRAHAM CREEK 












May 8 


June 26 


Aug. 13 


Oct. 5 


GR-1 




30.0 


37 




60 


3 


a 


3. 7 


7. 4 


3. 8 


GR-2 




28. 8 


38 




62 


0 


9. 8 


2. 5 


6. 5 


3. 4 


GR-3 




25. 3 


37 




63 




11 


2, 3 


5.9 


3.0 


GR-5 




8. 4 


41 




59 




N, M. 


< 0. 1 


0. 2 


0. 2 


Tributa ries 






















GR-7 


a 


6. 8 


17 




83 




N„ M. 


0. 9 


3. 1 


2 3 


GR-4 




1.7 






100 




1. 3 


0.6 


1. 0 


i. 3 



14 ^, 




Table X. 2. 4. 1. 



DESCRIPTION OF MAJOR DAMS IN GANARASKA RIVER BASIN 



Location 


Use 


Desc rlptlon 


Dimensions* 


Method of 
Operation 


Owner 


Port Hope 


Formerly a mill 
dam; mill demo- 
lished 


Earth dam; concrete 
spillway; stoplogs 


Height 20ft, ; spillway 
two 20ft, sections; no 
stoplogs presently 


Dam not in use 




Canton 


Feed mill 


Earth dam; concrete 
spillway; stoplogs 


Height 15ft. ; spillway 
two 20ft. sections 


Wheel operated 6 days/ 
week, 8 hrs/day; some- 
times continuously, some 
times intermittently 


A, Pratt & Sons 


Garden Hill 


Conservation 

dam 


Earth dam; concrete 
spillway; stoplogs 


Height 20ft. ; spillway 
two 10ft. wide sections 


Constant regulation 
in summer months 


Ganaraska Reg. 

Conservation 

Authority 


Garden Hill 


Formerly a mill 
dam; used pre- 
sently for 
recreation 


Earth dam; two 
concrete spillways; 
stoplogs 


Height 20ft. ; spillway 
each Oft. wide 


Mill not in use 




Garden Hill 


Farm pond; used 
mainly for 
recreation 


Earth dam; concrete 
spillway; stoplogs 


Height 10ft, ; spillway 
8ft, wide 


Constant regulation 


V, Beatty 


Campbellcroft 


Recreation; 
formerly used as 
power dam 


Earth dam; concrete 
spillway, badly 
demolished 


Height 12ft, ; spillway 
4ft, wide 


Constant regulation 


J, Bannister 


Campbellcroft 


Feed mill 


Earth dam; concrete 
spillway; stoplogs 


Height 20ft, ; spillway 
15ft, wide 


Used intermittently 8 A, G. De&ilvo 

hrs/day; can operate 
continuously If necessary 


• All dimensions approximate 














Table X. 2. 4,2. 










DESCRIPTION OF MAJOR DAMS IN THE COBOURG BROOKBASIN 




Location 


Use 


Description 


Dim enslons* 


Method of 
Operation 


Owner 


Cobourg 


Feed mill 


Earth dam; concrete 
spillway; stoplogs 


Height 25ft. ; spillway 
two 25ft, wide sections 


Used Intermittently all 
day; can operate con- 
tinuously if necessary 


A, Pratt & Son 


Baltimore 


Feed and saw 
mill 


Earth dam; concrete 
spillway; stoplogs 


Height 20ft. ; spillway 
two 20ft. wide sections, 
one 4ft. wide section; 
millrace about 1, 000 ft. 


Used continually 4-8 
hrs/diiy 


Baltimore 
Feed Mills 
(John Bull) 



long; head 40ft, 



* All dimensions approximate 
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I AVERAGE MONTHLY PRECIPITATION FOR PERIOD 1931-1960 
Q mean monthly precipitation during OCTOBER 1963-MARCH 1965 

FIGURE X. 3,5,1. PRECIPITATION AT ORONO — NEAR GANARASKA RIVER AREA 











INTERPRETATION OF GEOLOGY 



GAMMA-RAY LOG ; 



Dec. 2, 1964 
22.8 ft. 
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FIGURE X. 3.7.1. GAMMA-RAY LOGGING OF OBSERVATION WELL GR-1 
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FIGURE X. 3.7.1. GAMMA-RAY LOGGING OF OBSERVATION WELL GR-1 
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X.4. DISCUSSION AND CONCLUSIONS 



X. 4.1. General 

Much of the Ganaraska River Area has fairly uniform 
geology being composed of sand deposits in valleys between 
areas of till. Clay plains are present locally in each of 
the main drainage basins, but significant areas of ice-contact 
deposits are found only in the basins of the Ganaraska River 
and Cobourg Brook. From measurements of streamflow at the 
periodic stations it is concluded that there are adequate 
and reliable summer flows in the basins. The lowest flow 
measured at the farthest downstream station and the corres- 
ponding flow index for each of the main streams were as 
follows : 



Stream 


Flow 


Area 


Flow Index 




cf s 


sq.mi. 


cf s/ sq.mi. 


Ganaraska River 


38. 


98.6 


0.38 


Cobourg Brook 


19. 


47.9 


0.40 


Gage Creek 


1.8 


16.9 


0.11 


Graham Creek 


3.7 


30. 


0.12 


Both the nature 


of the 


surface 


deposits and the 



measurements of streamflow indicate that good correlation of 
streamflow can be expected between the Ganaraska River and 
Cobourg Brook and between Gage Creek and Graham Creek but 
that correlation of streamflows in the Ganaraska River and 
Cobourg Brook with those in Gage Creek and Graham Creek may 
not be direct. 

Major streamflow interferences occurred on only 
two of the streams, the Ganaraska River and Cobourg Brook. 
Permanent gauging stations in the area are three in number 
and are all located on the Ganaraska River. 

X. 4. 2. Ganaraska River Basin 

All periodic stations exhibited reasonable dis- 
charges on every visit. The headwater streams which originate 
in the ice-contact deposits displayed high flows. The 
increments of flow from station to station were not consistent 
but only once was there a negative value. 
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Over the sand plains, especially in the vicinity 
of Kendal, irrigation for tobacco crops caused variation in 
streamflow values as shown for stations 5, 6, and 8 on figure 
X.3.8.1; however, the extent of this Interference was not 
extreme. 

Substantial sustained flows had encouraged the use 
of water power for mill operation in several locations along 
the stream, with the majority located near the headwaters of 
the North Ganaraska River. Now most of the reservoirs are 
used for recreational purposes. The Ganaraska Conservation 
Authority maintains a large dam at Garden Hill and there are 
several other smaller dams in the area. 

X.4.3. Cobourg Brook Basin 

The course of Cobourg Brook lies almost entirely 
in permeable material similar to that of the Ganaraska River, 
All streams in the basin had good low flows. 

Irrigation takings in this basin were very small 
and their effects can be neglected. Two large conservation 
dams do affect streamflow as indicated in figure X.3.8,2, 

One is located on Cobourg Brook about 1 mile upstream of 
Cobourg between stations CO-9 and CO-10 and the other is 
located on Baltimore Creek 1 mile upstream of Baltimore above 
station CO-13. 

It is concluded that except for the effects of 
the large dams many factors are well suited for further corre- 
lation studies of hydrologic parameters within the Cobourg 
Brook basin. 

X.4.4. Gage Creek and Graham Creek Basins 

Flows in Gage Creek and Graham Creek were fairly 
good as only a total of three measurements were less than 0.1 
cfs. Only negligible interferences were detected. 

X. 5. RECOMMENDATIONS 

Further studies should be undertaken to confirm or 
reject the present indications that streamflow in Cobourg Brook 
can be satisfactorily estimated from the measurements at the 
permanent streamflow gauging stations on the Ganaraska River 
and to evaluate the need for a permanent streamflow gauging 
station on either Gage Creek or Graham Creek. Detailed studies 
into the relation between ground water and streamflow should be 
undertaken in the Cobourg Brook basin. 
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Chapter XI 



SOUTH NATION RIVER AREA 



XI. 1. DESCRIPTION 

The South Nation River Area represents an area of 
mixed surface features which consist of clay plains, sand 
plains, till plains and moraines, bedrock outcrops and marsh 
areas in eastern Ontario. It is part of the Ottawa valley 
drainage system and is described under the headings of 
Location and Extent, Topography, Drainage Characteristics, 
Climate, and Geology. 

XI. 1.1. Location and Extent 

The South Nation River Area is the largest area 
studied in the Synoptic Survey and occupies approximately 976 
Square miles. In this report the drainage area below 
Casselman, with the exception of the Scotch River basin, was 
not considered. The study concentrated on the main basin of 
the upper South Nation River and the neighbouring basins of the 
Castor and Scotch rivers. The drainage area of the South Nation 
River covers parts of seven counties and extends approximately 
between Ottawa and Hawkesbury on the Ottawa River and 
Brockville on the St. Lawrence River. 

XI. 1.2. Topography 

The topography of the South Nation River Area is 
generally flat; however, some relief is present at the head- 
waters of the South Nation River and in drumlinized areas of 
the till plain. The till plain is gently rolling with 
occasional slopes as steep as 15 percent. It has elevations 
generally not over 50 feet above the valleys. The surface 
elevations in the area range between about 475 feet above sea 
level in the southwestern corner of the area and a little above 
150 feet at the junction of the Scotch River and the South 
Nation River. 

XI. 1.3. Drainage Characteristics 

The South Nation River Area comprises the drainage 
basins of the Upper South Nation River above Casselman, the 
Castor River and the Scotch River. The Castor and Scotch rivers 
are tributaries of the South Nation River and join it 
respectively above and below Casselman. 
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The characteristics of the South Nation River are 
described at length in Chapman and Putnam's Physiography of 
Southern Ontario : 

"Except for its slight overall gradient 
towards the Ottawa, the South Nation owes 
little to pre-glacial influences and its 
geomorphic features all post-date the with- 
drawal of the Champlain Sea. 

In spite of the fact that it drains an 
almost flat plain, there are regional differ- 
ences which should be noted. The gathering 
ground of the headwaters is on a limestone 
plain which has little overburden, and the 
small streams wander from one swampy depres- 
sion to another without entrenching themselves. 
However, the stream drops 100 feet in the first 
7 miles. In the next 23 miles it drops another 
75 feet at an almost unifoirm gradient of 3 feet 
per mile. In this stretch the river passes 
through a region of slightly deeper drift, 
partly till, but more dominantly water-laid 
sands overlying clay. The stream has cut a 
shallow valley. Dams have been installed at 
Spencerville and Ventnor, but with a very low 
head. Near the Village of South Mountain, 
however, the river enters "Nation River valley" 
or Winchester clay plain, and in the next 17 
miles to beyond Chesterville the drop is 25 feet 
or 1.45 feet (17% inches) per mile. A low dam 
has been built at Chesterville also. Between 
Chesterville and Crysler there is more of an 
actual valley, deepening below Crysler until 
the solid rock is exposed at Casselman." 
"Physiographically, the South Nation is an 
inadequate river, a boy trying to do a man's 
job. It is a stream which is prevented from 
reaching maturity by its lack of gradient, 
which even now is less than that of many a 
senile river. It, therefore, presents a diffi- 
cult problem of drainage and flood control." 
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The South Nation River rises a few miles west of 
the hamlet of Algonquin and flows in a generally northeasterly 
direction until a few miles beyond Chesterville where it swings 
towards the north. It consists of several tributaries, the 
chief of which are the Little Castor River, Black Creek, 

Payne Creek and Sandy Creek, 



XI. 1.3.1. Upper South Nation River Basin 

There are two permanent stream! low gauging stations 
in the Upper South Nation River; station 2 LB- 7 at 
Spencerville is a recording station; station 2 LB-9 at 
Chesterville is a flood station which is manual and is 
operated only in March and April. Brief details of these 
stations are listed below: 



Station; 

Drainage Basin: 
Location: 

Drainage Area: 
Type ; 

Period of Record: 



Mean Discharge: 
Extremes Recorded: 



Remarks : 



2 LB- 7 

South Nation River 
Bridge on Highway 16 in 
Spencerville 
95 square miles 
Recording 

March to November 1948 and 
continuous from March, 1949; 
information below is for 14 
years' records 
106 cfs 

Maximum daily discharge, 2,960 cfs 
April 6, 1950 

Minimum daily discharge, nil at 
various times 

Records excellent during open- 
water periods and good during 
ice period. Discharge affected 
by regulation 



Station: 

Drainage Basin: 
Location: 

Drainage Area: 

Type : 

Period of Record: 
Extremes Recorded: 



2 LB- 9 

South Nation River 
At bridge in Village of 
Chesterville 
404 Square miles 
Manual 

For March and April, from 1949 
Maximum daily discharge, 9,820 cfs 
April 5, 1950 
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Eighteen periodic streamflow stations were 
established in the Upper South Nation River basin, and each 
station was visited for gauging four times between June and 
November, 1964. Seventy measurements were recorded. Only 
on five occasions were flows greater than 0.1 cfs recorded. 
This indicates the extremely poor summer flow characteristics 
of the South Nation River. 

XI. 1.3. 2. Castor River Basin 

The Castor River is a tributary of the South Nation 
River with its junction about 2 miles upstream of Casselman. 
Its drainage basin covers about 239 square miles of fairly 
flat areas and the channel is shallow in most places. The 
river drains numerous peat bogs. The Castor River proper 
flows a distance of about 15 miles from about 3 miles west 
of Russel to its junction with the South Nation River. The 
river has several branches. At St. Onge the East Castor River 
joins the main stream after flowing northwards from its source 
in extensive bogs east and west of Winchester. The South 
Castor River joins the main stream about 3 miles upstream of 
Russell. It rises in the south where it has two main tribu- 
tary streams, Alder Creek and Silver Creek. The Middle Castor 
and North Castor rivers join the main stream about a mile 
above the South Castor River, and Black Creek joins the North 
Castor River just above the junction. 

Twelve periodic streamflow stations were established 
in the basin. Each station was visited four times for stream- 
flow measurements. Forty-three measurements were recorded of 
which only three were less than 0.1 cfs; however, flows were 
generally very low. 

Where drainage has been achieved, the lands in the 
Castor River basin lying within the Township of Winchester 
have been well developed for farming, 

XI. 1.3. 3. Scotch River Basin 

The Scotch River flows northwestward and joins the 
South Nation River about 2 miles northwest of Riceville and 
some 24 miles downstream of Casselman. It has a drainage 
area of 105 square miles. 

Ten periodic streamflow stations were established 
in the basin and each was visited for gauging four times. 

Forty measurements were recorded; flows less than 0.1 cfs 
were recorded nineteen times. 
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XI, 1.4. Climate 

The climate of the South Nation River Area is 
relat5.vely cool and humid. The moderating effect of the 
Great Lakes is much less noticeable here than in the other 
parts of southern Ontario. In general this area has a 
climate of temperature extremes with cold and snowy winters 
and warm summers. The mean annual temperature varies from 
42°F to 43°F. The temperature of the v;armest month, July, is 
69*^F to 70°F and the coldest month, January 12°F to Ib'^F. 
February is almost equally as cold as January and actually 
the lowest monthly mean ever recorded in Ottawa was 2,7*^F 
below zero in February. The average annual precipitation 
varies from 31 to 38 inches over the area. The precipitation 
is usually distributed fairly evenly throughout the year. 

The growing season has an average length ranging from 190 
days in the northwestern part of the area to 197 days in the 
southwestern part of the area. During April, 1964 to March, 
1965 the precipitation was from 5 to 13 inches below normal 
over the area and the average temperature ranged from nearly 
normal to 1*^F below normal. Precipitation and temperature 
measurements at Kemptville are illustrated on figures 
XI. 3. 5,1. and XI. 3. 6.1. The meteorological stations in 
the area and vicinity and the type and duration of measure- 
ments are listed in table XI. 2. 1.1. 

XI. 1.5. Geology 

The bedrock geology of the South Nation River Area 
is more complex than any of the other Synoptic areas,. 

Several faults have modified the distribution of the 
different Palaeozoic deposits and caused abrupt changes in 
the kind of bedrock and som.etimes in relief along the lines 
of the faults. The bedrock outcrops at numerous locations 
throughout the area, but the drift attains thicknesses up to 
200 feet in some places. 

Although most of the area is underlain by rocks of 
Ordovician age, Precambrian rocks outcrop or underlie the 
thin overburden in some places in the vicinity of Highway 16. 
In the vicinity of South Gloucester the Nepean sandstone 
which may be of Cambrian age comprises the bedrock. 

The Ordovician formations include rocks of the 
Beekmantown, Chazy, Black River and Trenton, Collingwood and 
Gloucester, Dundas-Lorraine and Richmond epochs. The youngest 
rocks in the South Nation Rivep Area are the red shales of 
the Queeston formation, and they comprise the bedrock north- 
west of Russell. 
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The bedrock geology of the area affected the 
composition of the overburden. The overburden is fairly 
complex. It is made up of glacial, glacio- fluvial, glacio- 
lacustrine, marine and fluvial deposits. The areal distri- 
bution of selected groupings of the surface deposits can be 
seen on plates 10, 11, and 12. As the continental glaciers 
receded, till was exposed in a till plain. In the South 
Nation River basin the till is very bouldery. Till plains 
form the land surface mainly in the south and southeast 
parts of the area. In many places the till was left in the 
form of draimlins; hox^7ever, the drumlins are not as high as 
is generally the case elsewhere in the province. 

Along the face of the glacier, melt water deposited 
sand in large areas. Much of the sand was probably spread 
about, subsequent to original deposition, by the waves of 
the Champlain Sea which covered the area after deglaciation. 

Such sand deposits are found in much of the western part 
of the upper South Nation River basin. A few of the kames 
deposited adjacent to the glacier remain in the headwater 
areas of the South Nation River. 

In the deeper parts of the Champlain Sea and of 
the fresh water lakes which followed It, thick deposits of 
clay were laid down over the till in the form of clay plains. 
Some of the drumlins are partly buried in clay. Beaches of 
heavy stones and boulders were left by the sea and lakes on 
slopes facing the clay plains. Extensive deposits of stratified 
clay are present in the eastern part of the upper South Nation 
River basin and in the Castor and Scotch River basins. 

The sand and silt layers in the northern parts of 
the area were deposited in deltas built in the Champlain Sea 
by the Ottawa River and its north-bank tributaries. 

After the sea and the subsequent lakes retreated, 
peat bogs formed in deep depressions in the undulating till 
plain and in shallow depressions in the clay and sand plains. 

XI. 1.6. Interpretation of Gamma-Ray Logging 

No gamma-ray logging was undertaken in the South 
Nation River Area. 
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XI. 1.7. Hydrometric Measurements 

None of the eleven observation wells measured in 
the area had more than five measurements, and these were 
all taken during the period September, 1964 to March, 1965. 
The maximum change in water level recorded during this 
period was 7.6 feet. The static-level measurements for the 
wells are shown in table XI. 2. 2.1. 

Measurements of streamflow made during the survey 
are listed in table XI. 2. 3.1., and the relations of stream- 
flow to area and to the nature of the surface deposits are 
illustrated on figures XI. 3. 8.1., XI. 3. 8. 2. and XI. 3.8.1. 
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Table XI. 2. 1.1 



Meteorological Stations in or near the South Nation River Area 



Meteorological 

Stations 


Type of 
Temperature 


Observation 

Precipitation 


Started 


1 

i Ended 


Remarks 


Brockville 


* 


* 

! 


Aug., 1965 






Records avail- 
able for other 
station near 
site since 1871 


Dalkeith 


j 


* 


June, 1961 | 








Kemptville 


* 


* 


May, 1939 






Records avail- 
able for other 
stations near 
site since 1928 


Morrisburg 


* 


•k 


June, 1913 


Jul. 


,1966 


30-year normals 
available 


Rideau Canal 
Long Island 


I 


* 


Dec., 1953 








Russel 


* 


* 


Mar., 1954 


Jul. 

1 


,1964 




South Mountain 


* 


* 


Jul. ,1961 


! 






Ottawa CDA 


* 


* 


1 Jan. , 1962 

1 






Records avail- 
able for other 
stations near 
site since 1889 
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Tnble XI. 2. 2. 1. 



Observa’,,-; on Wolls in the South Nation River Area 











Water- 


Depth of 




1. c -iev''*! 


; -linaoe 


Well 


Owner 


Location 


yieldin/^ 

zone 


Well 

(feet) 


Date 


Depth to waiter 
( f ^et ) 


"...h 

. 1 a i 0 Q 


^i-;-i 

j 


;i. Leuere 


Edwardsbun^ twp 
Con. 6 lot 25 


Sandy till 


17.0 


Oct. 77 / 6 ;,. 
Jan . 27 /o 5 

I'Kh.l'j/u'y 

Feb. 27 /os 
.Far. 23/05 


6 . 

6.0 
0 . 6 




sr^-2 


Francis 


Mountain twp. 
Con. 2 lot 8 

j 


Clayey till 

1 


15.6 


Ceot.ll/oa 
Oct . 27 /o.S 
J an . 27 /u 5 
Mar. 23/03 


6 .6 
A , 2 




SN -3 


M. Gartner 

i 


Winchester twp. 
Con. 2 lot 3 


clayey till 


17.0 


Sent ,10/61*. 
0 ct, 27 /oA 
Jan, 27 /b 5 
Mar. 23/65 


12.2 
13.4 

10.3 
1 F.y 




SN- 1 - 


L. Marcellas 


winchester twp. 
Con. A lot 8 


Clayey till 


22.9 


Sopt .10/ 64 
Oct. 27/ o 4 
Mar. 23/65 


13.4 

19.4 

lO.o 


Scotch 

River 


S-l 


P . Ranger 


S .Plantaf;enet 
Con. IS lot 5 


Clay 


12,5 


Oct . 27/64 
J an .27/45 

■Mar. 23/65 


r- C-j 

5 . b 
6.7 




S -2 


C. Ranger 


S . Plantagenot 


Clay 


13.3 


Oct . 27/66 
Jan . 2o/05 


9.1 
2 • !•' 




S -3 


A. Peresian 


S- Plantagenet 
Con. 13 lot 7 


Sand 


23.6 


Oct. 27/64 
J an . 2S/65 
Mar. 23/05 


16.9 

19.0 

13.2 


Castor 


C -1 


All Saint’s 
Gem , 


Osf^oode twp. 
Con. 5 lot 5 


Sand 


7.9 


Sept .10/64 
Oct. 27/64 
Mar. 23/65 


6 . 7 
6.3 

6 . 8 





C -2 


i H , Cochrane 


Os,‘;oode twp. 
Con, 11 lot 26 


Sandy till 


18,9 


Sept .10/66 
Oct. 27/06 
Mar , 23/65 


15.3 

17.3 
14.1 




C -3 


School 7/23 
Osgoode 


0s/7;oode twp. 
Con, 3 lot 36 


Clay 


12.3 


Sent .10/6/4. 
Mar. 23/6 5 ■ 


I3.2 

10.6 


! 


C -6 

i 

i 


L. Provost 


Russel twp. 

Con, 3 lot 11 ! 


bedrock | 


63.6 i 

1 


Uc t . 27/04 
Jan. 27/6 5 
Mar. 23/65 


19.5 

la.ri 

17.3 
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Table XI. 2. 3. 1, 



Surface Geology and Discharge at Periodic Streamflow Sfcitlons 



SOUTH NATION RIVER AREA - 1964 



Confluent Designation 
Location 



Drained 
sq. ml. 



ercentage ol 
Ice Contact 
Sand Deposits 



Bedrock 



..reamflow in cIs 
and Date of Measurement 
1 2 3 4 



SOUTH NATION RIVER 

i.e 



SN-1 




138.7 


43 


4 


SN-2 




125.9 


42 


5 


SN-3 




113.9 


38 


5 


SN-4 


a, b, c, d, e 


104. 4 


37 


8 


SN-5 




28. 8 


8 


25 


SN-6 




22.8 


10 


29 


SN-7 




15. 3 


15 


42 



Trllwtarles 









June 29 


July 6 


Sept. 1 


Nov. ; 


22 


10 


21 


<1 0. 1 


0. 2 


0. 1 


< 0. 1 


21 


8 


24 


0. 1 


1 0. 1 


< 0. 1 


0. 1 


22 


9 


26 


N. M, 


< 0. 1 


< 0. 1 


Dry 


17 


11 


29 


N. M, 


< 0. 1 


< 0. 1 


Dry 


16 




51 


Dry 


Dry 


Dry 


Dry 


19 




42 


Dry 


Dry 


Dry 


Dry 


4 




39 


Dry 


Dry 


Dry 


Dry 



SN-1 8 


a 


5.9 


42 


SN-17 


b 


2.8 


89 


SN-1 5 


c 


7. 8 




SN-16 




5. 2 




SN-1 4 


d 


15.2 


56 


SN-13 


e 


16. 2 


96 


SN-8 


f 


41.4 


40 


SN-9 




26.5 


29 


SN-10 




9.0 


6 


Black Creek 


g 






SN-11 




106.0 


57 


SN-12 




32.3 


95 



CASTOR RIVER 



c,d 



C-1 




163.3 


31 


a, b 


C-4 




69. 6 


23 


C-5 




68. 1 


23 


C-6 




53.8 


29 


C-7 




11. 7 


30 


Tributaries 


N'ortli Castor River 
C-2 


a 


27. 8 


55 


C-3 




3. 4 


74 


Middle Castor River 



b 


33. 6 


15 


C-9 




31. 7 


16 


C-10 




8. 5 


50 


East Castor River 
C-12 


c 


59.2 


2 


c-n 


d 


16. 8 




SCOTCH RIVER 


S-1 




104.9 


25 


a, b, c, e, f 


S-2 

S-3 




23.9 
12. 1 




Trlbubirles 


S-ti 


a 


1.9 




S-7 


b 


5. 1 




S-6 


c 


40.2 


23 


S-10 




11. 3 


62 


S-9 


d 


6. 5 


36 


S-5 


e 


6.2 


12 


Beaver Creek 
S-4 


f 


11.9 


34 



21 




37 


Dry 


Dry 


Dry 


Dry 






11 


Dry 


Dry 


Dry 


Dry 


45 


21 


34 


0. 1 


Dry 


Dry 


Dry 


44 


5 


51 


0. 2 


Dry 


Dry 


Dry 


3 




41 


0. 1 


Dry 


Dry 


Dry 


4 






< 0. 1 


Dry 


Dry 


Dry 


60 






< 0. 1 


Dry 


Dry 


Dry 


71 






< 0. 1 


Dry 


Dry 


Dry 


94 






< 0. 1 


Dry 


Dry 


Dry 


22 


21 




, 0.1 


Dry 


Dry 


Dry 


5 






< 0. 1 


Dry 


Dry 


Dry 








July 24 


Aug. 5 


Sept. 10 


Nov. 11 


27 


30 


12 


4.9 


3. 3 


4. 5 


4. 4 


24 


51 


2 


N. M. 


1. 7 


1. 3 


N. M. 


24 


50 


3 


2. 8 


1. 3 


1. 9 


2. 6 


23 


47 


2 


3. 6 


2. 4 


3. 2 


3. 2 


44 


26 




0. 6 


0. 4 


0. 5 


0. 6 



30 




15 


0. 4 


0. 6 


0. 6 


1. 6 


26 






0. 4 


0. 3 


0. 6 


0. 5 


40 


20 


25 


N. M. 


0. 7 


N. M. 


N. M. 


41 


18 


25 


0. 7 


0. 3 


0. 7 


1.4 


50 






1.0 


0. 8 


0. 7 


0. 5 


16 


82 




0. 1 


0. 1 


0. 3 


0. 3 


27 


73 




< 0. 1 


<0. 1 


0. 1 


0. 1 








July 26 


Aug. 5 


Sept. 10 


Nov. 10 


27 


42 


6 


2. 7 


2. 9 


5 . 8 


6 . 4 


62 


33 


5 


0. 2 


Dry 


Dry 


Dry 


98 


2 




< 0, 1 


Dry 


Dry 


Dry 





55 


45 


Dry 


Dry 


Dry 


Dry 


27 


22 


51 


Dry 


Dry 


Dry 


Dry 


30 


47 




0. 9 


0. 6 


1. 0 


2. 9 


35 


3 




< 0. 1 


<0. 1 


Dry 


Dry 


27 


37 




0. 4 


0. 5 


0. 4 


1. 3 


3 


71 


14 


0. 3 


0. 2 


0. 2 


0. 1 


2 


55 


9 


0. 6 


0. 5 


0. 8 


0. 4 
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Temperature in degrees Fahrenheit 



MEAN ANNUAL. PRECIPITATION 1931 -1960: 

MEAN PRECIPITATION APRIL. 1964- MARCH 1965: 



31.47 in. 
25.99 in 




■J > 

o o 

O Z 


6 

93 

Q 


c 

<0 


Feb. 

March 


a 

< 


May 

June 

July 


Aug. 


a 

0) 

CO 


Oct. 

Nov. 

Dec. 


Jan. 


Feb. 


March 


1963 










1964 










1965 








1 


AVERAGE 


MONTHLY PRECIPITATION FOR 


PERIOD 1931-1960 












1 


MEAN MONTHLY PRECIPITATION DURING 


OCTOBER 


1963- MARCH 1965 








FIGURE XI. 


3.5.1. 


PRECIPITATION 


AT KEMPTVI LLE 


— NEAR SOUTH NATION RIVER 


AREA 





90 



80 



70 



MEAN ANNUAL TEMPERATURE 1931-1960 : 43.2“' F. 

MEAN TEMPERATURE APRI L 1 964- MARCH 1965 : 42.3" F. 
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AVERAGE MONTHLY TEMPERATURE FOR PERIOD 1931-1960 
MEAN MONTHLY TEMPERATURE DURING OCTOBER 1963- MARCH 1965 

FIGURE XI. 3.6.1. TEMPERATURE AT KEMPTVI LLE — NEAR SOUTH NATION RIVER AREA 






station 

No 



2 LB -7 



Send and 
Ice - Contact 

Depotits 



LEGEND 

DATE OF MEASUREMENT: 
G - June 23 
G - July 6 
A - Sept II 
-0- - Nov. II 



Discharge in cfs 



ONTARIO WATER RESOURCES COMMISSION 

- SYNOPTIC SURVEY 1964 - 

SOUTH NATION RIVER AREA 

DISCHARGES AND AREAS 
FOR 

SOUTH NATION RIVER 



PERIODIC STREAMFLOW GAUGING STATIONS 



PREPARED BY ^ A.V.C. 
DATE » NOV. 14 , i966 



FIGURE XI. 3. 8. I 




XI. 4. DISCUSSION AND CONCLUSIONS 



XI. 4.1. General 

In the South Nation River Area the surface geology 
is not a good criteria for determining baseflow characteristics 
Although the area has large areas of sand plains which are 
considered to be relatively permeable, the minimum flow and 
the corresponding flow index measured at the farthest down- 
stream stations for each main stream was very low as follows: 



Stream 


Flow 
cf s 


Area 
sq. mi. 


Flow Inde 
cfs/ sq.mi 


Upper South Nation 
River 


0.1 


138.7 


0.0007 


Castor River 


3.3 


163.3 


0.02 


Scotch River 


2.7 


104.9 


0.03 



The extremely low flows recorded during the summer 
and fall periods covered by the survey may indicate that the 
sand deposits are generally thin and cannot transmit signi- 
ficant amounts of xvater under the relatively flat hydraulic 
gradients prevalent in the area. Extensive areas of marshes 
and a large number of ponds also suggest slow rates of 
movement of water through the soil. 

The only recording streamflow gauging station in 
the area at Spencerville on the South Nation River is affected 
by the operation of a dam immediately upstream. A comparison 
of the surface geology and streamflow values from various parts 
of the area suggests that similar streamflow characteristics 
may exist in the upper portion of the South Nation River, the 
East Castor River and the Scotch River above its junction 
west of St. Isidore de Prescott with the major tributary drain- 
ing the western portion of the basin on the one hand, and in 
the remaining portions of the Castor River and the Scotch 
River basins on the other hand. 

XI. 4. 2. Upper South Nation River Basin 

The instantaneous streamflow measurements do not 
agree with those from the nearby automatic recording station 
at Spencerville but the reason for this is not known. 
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XI . 5 . Ri:COMMENDATIONS 

Further studies should be undertaken to deteirmine 
whether or not satisfactory correlations of streamflow under 
low- flow conditions can be obtained for the two groupings 
of streams described under the "Discussion and Conclusions" 
and to determine the causes of the measured changes in stream- 
flow between stations C-5 and C-6 on the Castor River. 

The differences in streamflow measurements between 
station 2 LB- 7 and periodic station SN-4 should be investi- 
gated by a program of successive measurements at both stations. 

The period of measurements at the periodic stations 
should be extended to investigate the streamflow character- 
istics during periods of higher flow. 

Measurements of ground-water levels should be con- 
tinued and expanded in an attempt to gain a better under- 
standing of the ground- water recharge and discharge character- 
istics of the area and of the factors that control overland 
runoff. 
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Appendix B 

SYMBOLS AND ABBREVIATIONS 



cf s 

cfs/ sq.mi, 

con, 

ft. 

hr, 

hrs, 

in. 

No, 

Rd. 

sq,mi, 

twp. 

Op 

7o 

<: 

STP 

CDA 

OWRC 



cubic feet per second 

cubic feet per second per square mile 

concession 

feet 

hour 

hours 

inches 

number 

road 

Square mile 
township 

degrees Farenheit 
per cent 
less than 

sewage treatment plant 

Canada Department of Agriculture 

Ontario Water Resources Commission 



171 




